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United States Court of Appeals for the 

District of Columbia 


No. 6278. 

Metropolitan Engineering Company, Appellant, 

vs. ; 

Conway P. Coe, Commissioner of Patentj>. 


a Supreme Court of the District of Columbia. 

In Equity. 

Xo. 51977. j 

Metropolitan Engineering Company, Plaintiff, 

y << 

Thomas E. Robertson, Commissioner of Patents, 

Defendant. 

United States of America, 

District of Columbia, ss: 

Re it remembered, That in the Supreme Court of the Dis¬ 
trict of Columbia, at the City of Washington, in said Dis¬ 
trict, at the times hereinafter mentioned, the following 
papers were filed and proceedings had, in the above-entitled 
cause, to wit: 

1 Bill of Complaint to Enforce Issuance of Patent. 

Filed October 10, 1930. | 

In the Supreme Court of the District of Columbia. 

In Equity. 

Xo. 51977. 

Metropolitan Engineering Company, Plaintiff, 

vs. 

Thomas E. Robertson, Commissioner of Patqnts, 

Defendant. 

To the Supreme Court of the District of Columbia: 

The plaintiff states as follows: 

I. The plaintiff, Metropolitan Engineering Company, is 
a corporation of the State of Xew York, and brings this 
suit as assignee of Thomas E. Murray, deceased. 

1—6278a 
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II. The defendant, Thomas E. Robertson, is the Com¬ 
missioner of Patents of the United States (whose official 
residence is in Washington, in the District of Columbia), 
and is sued as the Commissioner of Patents of the United 
States. 

III. This bill is filed under and in accordance with the 
provisions of Section 4915 of the Revised Statutes of the 
United States, as amended (44 Stat. L., 1355). 

IV. Thomas E. Murray, on the 31st day of May, 1923, 
filed in the United States Patent Office an application for a 
patent for certain improvements in Boilers, under and in 
accordance with the Statutes of the United States and the 
Rules of Practice of the United States Patent Office in such 
cases made and provided, which application was given 
Serial Xo. 642,427. 

V. The said application was duly prosecuted under and 
in compliance with the said Statutes and Rules and was 

passed upon by the Primary Examiner who allowed 
2 a number of the claims thereof, but finally rejected 
and refused claim 19 and claims 21 to 27, inclusive, 
I hereof, reading as follows: 

“19. A steam generator including in combination ap¬ 
proximately horizontal water tubes heated by convection 
and a furnace having a combustion chamber below said 
over head tubes, a wall of said combustion chamber being 
composed of substantially upright tubes connected into the 
circulation of the generator, said tubes being spaced apart 
a distance not substantiallv greater than their diameter, 
and metal extensions from said tubes united thereto with 
good heat conducting joints and practically closing the 
spaces between them so that only the tubes and extensions 
are exposed to the heat of the burning fuel and the two 
together constitute the wall heated onlv on its inner face, 
the outer surface of such wall being covered with a sheath- 
ing of insulating material united to and supported by said 
wall. 

i4 21. A steam generator including in combination ap¬ 
proximately horizontal water tubes heated by convection 
and a furnace having a combustion chamber below said 
over head tubes, a wall of said combustion chamber being 
composed of substantially upright tubes connected into the 
circulation of the generator, said tubes being spaced apart 
a distance not substantiallv greater than their diameter. 
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exposed to the heat of the burning fuel and the two con¬ 
stitute a wall heated only on its inner face, the outer face 
of said wall being covered with insulating material. 

“25. A steam generator including in combination water 
tubes heated bv convection and a furnace having a com- 
bustion chamber adjacent to said tubes, a wall of said com¬ 
bustion chamber being composed of tubes connected into 
the circulation of the generator, said tubes being spaced 
apart a distance not substantially greater than their diame¬ 
ter, and metal extensions from said tubes attached thereto 
with good heat conducting joints and practically closing the 
spaces between them, and providing an increased area ex¬ 
posed to the radiant heat of the burning fuel and conduct¬ 
ing such heat to the tubes, each of said extensions being 
limited in width as a maximum to the diameter of the tubes, 
the tubes and extensions constituting a substantially closed 
wall exposed on the inner face only to the combustion gases, 
the outer surface of said wall being covered with a sheath¬ 
ing of insulating material attached to and supported by said 
walls. 

“26. A steam generator including in combination water 
tubes heated bviconvection and a furnace having a combus- 
tion chamber adjacent to said tubes, all the walls of said 
combustion chamber being composed of tubes connected 
into the circulation of the generator and exposed to the 
heating gases of the inner side of said rows of tubes, the 
outer surface of said walls being covered with a sheathing 
of insulating material attached to and supported by said 
walls. 

“27. A steam generator including in combination water 
tubes heated bvi convection and a furnace having a combus- 
tion chamber, a wall of said chamber being composed of 
water tubes connected into the circulation of the generator, 
said tubes being spaced close together so as to approxi¬ 
mately close the opening between adjacent tubes and the 
wall heated on its inner face only, the outer surfaces of said 
wall being covered with a sheathing of insulating material 
attached to and supported by said wall.” 


VI. Subsequently to the filing of said application said 
Thomas E. Murray died and by his last will and testament 
the entire right, title and interest in and to said application 
Serial Xo. 642,427 became and was vested in Joseph 
Bradley Murray, Thomas E. Murray, Jr., and John F. 
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4 Murray, his executors under said will; that on the 
16th day of September, 1929, letters testamentary 

were granted to said executors by the Surrogate [Court of 
Kings County, New York, and that on the 22nd day of 
April, 1930, the said executors did, by an instrument in 
writing, assign and transfer to the plaintiff the entire right, 
title and interest in and to said application Serial No. 642,- 
427, which said assignment was recorded in tlnp United 
States Patent Office on the 24th day of April, 1930,jin Liber 
S-143, ]>. 114, as by said assignment or a duly authenticated 
copy thereof here in Court to be produced will mpre fully 
and at large appear. And the entire right, title and inter¬ 
est in and to said application Serial No. 642,42/1 so con¬ 
voyed now remains vested in the plaintiff. 

VII. After said final rejection and refusal of said claims 

by the Primary Examiner, the said plaintiff appealed from 

the decision of said Primary Examiner to the $oard of 

Appeals, who, on the 5th day of August, 1930, affirmed the 

decision of said Primary Examiner. 

%> 

YI11. The grounds of rejection urged by the Primary Ex¬ 
aminer and by the Board of Appeals against the allowance 
to the plaintiff of said rejected claim 19 and claims 21 to 27, 
inclusive, were 

(1) the non-patentability of said claims in view of cer¬ 
tain prior United States patents, to-wit: 

743,271 to Griffiths, dated Nov. 3, 1903; 

1.474,156 to McClellon, dated Nov. 13, 1923 ;| 
1,125,113 to Junkers, dated Jan. 19 1915. 

I 

(2) and in view of certain alleged unproven prijor prac¬ 
tices of which the Board of Appeals undertook to thke judi¬ 
cial notice. 

IN. That in view of the said decision of the Board of 
Appeals, the defendant, Thomas E. Robertson, Commis¬ 
sioner of Patents, has refused and still refuses to 

5 allow the said claim 19 and the said claims &1 to 27, 
inclusive, of said application, which claims jplaintiff 

has insisted and still insists are allowable and patentable 
to it. 

X. That no appeal has been taken from the decision of 
said Board of Appeals ot the Court of Customs an$ Patent 
Appeals and no such appeal is pending or has been decided. 

XI. The plaintiff further states that the said invention 
as expressed in said claim 19 and said claims 21 to 27, in- 
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elusive, of said application is new and useful and was not 
known or used by others in this country before the inven¬ 
tion thereof by the said Thomas E. Murray, and was not 
patented or described in any printed publication in this 
or any foreign country before said Murray’s invention 
thereof or more than two years prior to said Murray's ap¬ 
plication for patent therefor in this country, and was not in 
public use or on sale in this country for more than two 
years prior to said Murray's application, and was not pat¬ 
ented in any foreign country by said Murray or his legal 
representatives or assigns on an application filed more than 
twelve months prior to said Murray's application in this 
country, and was not abandoned. 

XIT. Wherefore, the plaintiff prays that this Honorable 
Court shall revise and reverse the decision of the Hoard 
of Appeals and of the said defendant, Thomas E. Robert¬ 
son, Commissioner of Patents; shall adjudge that the plain¬ 
tiff is entitled, according to law, to receive a patent for the 
invention specified in said claim If) and claims 21 to 27, in¬ 
clusive, of said application; and shall authorize the said 
defendant, Thomas E. Robertson, to issue a patent to the 
plaintiff containing said claims on tin* filing in the Patent 
Office of a copy of this Court's adjudication and otherwise 
complying with the requirements of law; and for such other 
and further relief in the premises as the nature of 
G the case, may require and to this Honorable Court 
shall seem meet. 

METROPOLITAN ENGINEERING 
COMPANY, 

By THOMAS E. MURRAY, Jr., 

President. 

MELVILLE CHURCH, 

Attorney and Counsel for Plaintiff. 

I). ANTHONY USINA, 

Of Counsel. 


State of New York. 

Countj/ of Kings , ss: 

On this 8th ,day of October, 1930, personally appeared 

before mo the above named Thomas E. Murrav. Jr., the 

% 

President of the plaintiff corporation named in the fore¬ 
going bill of complaint and, being duly sworn, did depose 
and say that he, has read the said bill by him subscribed and 
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knows tlie contents thereof and that the same is frue to the 
best of his knowledge and belief. 

[seal.] STEPHEN S. McCARTjHY, 

Notary Public. 

Notary Public Kings Co. No. 186 Reg. No. 1082. 

Cert, filed in N. Y. Co. No. 211 Reg No. l-Mc-150. 

Commission expires March 30th, 1931. 

■ 

Answer to Bill of Complaint. j 
Filed October 30,1930. 


paragraph 
forred bv 


i 

To the Honorable the Judges of the Supreme Ccjurt of the 
District of Columbia: 

T. Defendant answering the Bill of Complaint admits 
for the purpose of this suit the allegations j of para¬ 
graph I. 

7 IT. Defendant admits the allegations of 

ir. 

III. Defendant admits that jurisdiction is coij 
Section 4915 R. S. as amended March 2, 1927 (35 U. S. C. A. 
63). 

IV. Defendant admits the allegations of paragraph IV 

with reference to the application of Thomas EL Murray, 
Serial No. 642,427, filed May 31, 1923. j 

V. Defendant admits the allegations of paragraph V, in 
which claims 19 and 21 to 27, inclusive, arc recited. De¬ 
fendant is informed and believes and therefore 4 vers that 
the said claims are not patentable to plaintiff over the fol¬ 
lowing prior art : 

Breen, 590,962, Oct. 5, 1897; ! 

Griffiths, 743.271, Nov. 3, 1903; j 

Junkers, 1,125,113, Jan. 19, 1915; 

McClellon, 1,474,156, Nov. 13, 1923. 

and in view of the common practice of covering boilers with 
an asbestos covering. Profert of copies of said patents is 
hereby made. 

VI. Defendant admits the allegations of paragraph VI. 

VII. Defendant admits the allegations of paragraph VII. 

VIII. Defendant admits the allegations of paragraph 
VIII. 
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IX. Defendant admits the allegations of paragraph IX. 

X. Defendant admits the allegations of paragraph X. 

XI. Defendant! denies that the said claims 19 and 21 to 
27, inclusive, are patentable to plaintiff in view of the prior 
art and practice set forth in paragraph V, as more fully 
appears from the Examiner’s Statement and the decision 
of the Board of Appeals, profert of which is hereby made. 

And further answering defendant denies each and everv 
allegation of the Bill of Complaint not herein specifically 
and sufficiently denied or admitted, and prays that plain¬ 
tiff’s Bill of Complaint be dismissed. 

8 Wherefore defendant having fullv answered the 
Bill of Complaint denies that plaintiff is entitled to 

the relief demanded or any part thereof and prays that he 
be hence dismissed with all costs and expenses of the pro¬ 
ceedings against the plaintiff. 

THOMAS E. ROBERTSON, 

! Commissioner of Patents, 

Defendant. 

T. A. HOSTETLER, 

Solicitor of the U. S. Patent Office, 

Attorney for Defendant . 

District or' Columbia, 

City of Washington , ss: 

I, Thomas E. Robertson, Commissioner of Patents, de¬ 
pose and say that I have read the above answer by mo sub¬ 
scribed and know the contents thereof, and that the state¬ 
ments of facts therein made as upon personal knowledge 
are true, and those made upon information and belief I be¬ 
lieve to be true. 

THOMAS E. ROBERTSON, 

i Commissioner of Patents. 

Subscribed and sworn to before me this 29th day of Oc¬ 
tober, 1930. 

[seal.] FANNIE W. SCHRIDER, 

Notary Public, D. C. 
My commission expires May 12, 1933. 

9 Order Substituting Defendant. 

Filed September 22, 1933. 

• •••••# 

Upon consideration of the motion filed by plaintiff 
herein, it is hereby ordered this 22nd day of September, 
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1933, that the Honorable Conway P. Coe, Commissioner of 
Patents, be substituted as defendant for the Honorable 
Thomas E. Robertson, formerly Commissioner of patents. 

ALFRED A. WHEAT, 

Chief Justice. 

10 Findings of Fact. 

Filed April 9, 1934 as of March 27, 1934. 


i 

1. Plaintiff’s application discloses a water tube boiler 
having tubes heated by convection as distinguished from 
radiation, the water tubes forming the walls of the combus¬ 
tion chamber being connected with overlapping fins or 
metal members, and the outer sides of the wall being cov¬ 
ered with insulating material. 

2. The patent to Griffith, 743,271, discloses watejr tubes 
heated bv convection and connected to headers in a circu- 
lating system, the tubes being placed in such close gelation 
as to form walls for the combustion chamber. An asbestos 
covering is provided. 

3. The McClellon patent, 1,474,156, discloses a fi|re box 


strips 
ith as- 


formed of tubes spaced apart and connected by filler 
welded to the tubes. The outer wall is covered w 
bestos. | 

4. The patent to Junkers, 1,125,113, discloses a I water 

tube combustion chamber, the tubes being spaced 
11 apart and connected by fins or webs that fill the space 
between the water tubes. 

5. Defendant’s brief admits Claim 24 to be patcntal 


ble. 


Conclusions of Law. 


1. Claims 19, 21, 22, 23, 25 and 26 are unpatentable over 
the prior patents adduced by defendant. 

2. The Griffith patent discloses the general combination 
claimed in the above mentioned claims except for the par¬ 
ticular type of fire box construction, which type is (shown 
to be old bv McClellon and bv Junkers. 

3. Plaintiff is not entitled to an allowance of Claiiins 19, 
21, 22, 23, 25 and 26. The Bill will be dismissed as to these 
claims and granted as to Claim 24. 

JENNINGS BAILEY, 

J usiice. 


March 27th, 1934. 
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Final Decree. 

Filed April 23, 1934. 

• • # • * 


This cause having come on to be heard, and having been 
tried in open court and argued by counsel for the respective 
parties upon the pleadings and proofs adduced, and sub¬ 
mitted to the Court, upon consideration thereof, 

It is hereby adjudged, ordered and decreed this 23rd 
day of April, 1934: 


1. That the plaintiff is entitled, according to law, to re¬ 
ceive Letters Patent on its application, Serial Xo. 642,427, 
filed Mav 31, 1923, for the invention of Thomas E. Murrav, 
as specified in claim 24 of said application, to wit: 


“24. A steam generator including in combination water 
tubes heated bv convection and a furnace having a combus- 
tion chamber adjacent to said tubes, a wall of said combus¬ 
tion chamber being composed of water tubes connected into 
the circulation of the generator, said tubes being spaced 
apart a distance not substantially greater than their di¬ 
ameter, and metal extensions from said tubes attached 
thereto with good heat conducting joints and practically 
closing the space between them but being free to move sep- 
aratelv, so that onlv the tubes and extensions are ex- 
13 posed to the heat of the burning fuel and the two 
constitute a wall heated only on its inner face, the 
outer face of said wall being covered with insulating ma¬ 
terial.” 


and the Commissioner of Patents is herebv authorized to 
issue Letters' Patent on said application containing said 
claim, in addition to anv claims alreadv allowed therein, 
on the plaintiff filing in the Patent Office a copy of this 
adjudication and otherwise complying with the require¬ 
ments of law. 

2. The bill of complaint is hereby dismissed as to claims 
19, 21, 22, 23, 25, 26 and 27 of said application. 

JENNINGS BAILEY, 

J ustice. 

Approved as to form. 

MELVILLE CHURCH, 

Attorney for Plaintiff. 

T. A. HOSTETLER, 

Attorney for Defendant. 
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14 Order Noting Appeal, Fixing Undertaking, 

Filed May 9, 1934. 


Xow comes the plaintiff, Metropolitan Engineering* Com¬ 
pany, by Melville Church, its attorney of record, and notes 
in open court its appeal to the Court of Appeals of the Dis¬ 
trict of Columbia from the final decree entered herein on 
April 23, 1934; | 

Whereupon, it is ordered that the plaintiff furnish a sat¬ 
isfactory undertaking as security for costs on saijd appeal 
in the sum of One Hundred ($100.00) Dollars, oi*, in lieu 
thereof, deposit Fifty ($50.00) Dollars in cash kvitli the 
clerk of this Court. 

JENNINGS BAILE 


Justice 


Washington, D. C., May 9, 1934. 

Memorandum. 


May 9, 1934.—$50 deposited in lieu of undertaking on 
appeal. 
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A s .s* ignment of Errors . 
Filed Mav 9, 1934. 


Now comes the plaintiff, in the above-entitled cause, and 
files the following assignment of errors upon which it will 
rely upon the prosecution of its appeal from the decree of 
this honorable Court, entered on the 23rd dav of April, 
1934: ' j 

(1) The Court erred in dismissing the bill of complaint 
as to claims 19, 21, 22, 23, 25, 26 and 27 of the application 
for Letters Patent of Thomas E. Murray, Serial Njo. 642,- 
427, filed May 31, 1923. _ 

(2) The Court erred in not entering a decree adjudging 
that the plaintiff is entitled, according to law, to !receive 
Letters Patent on its application, Serial No. 642,4^7, filed 
May 31, 1923, for the invention of Thomas E. Murray, as 
specified in claims 19, 21, 22, 23, 25, 26 and 27 of said 
application. 
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16 (3) The Court erred in holding that claims 19, 21, 

22, 23, 25 and 26 are unpatentable over the prior 
patents adduced by the defendant. 

(4) The Court erred in holding that the patent of 
Griffiths, Xo. 743,271, discloses the general combination 
claimed in the above-mentioned claims, except for the par¬ 
ticular type of firebox construction, which type is shown to 
be old by the patent of McClellon, Xo. 1,474,156, and by the 
patent of Junkers, Xo. 1,125,113. 

(5) The court erred in finding that the patent to Grif¬ 
fiths, Xo. 743,271, discloses water tubes heated by convec¬ 
tion and connected to headers in a circulating svstem, the 
tubes being placed in such close relation as to form walls 
for the combustion chamber. 

(6) The Court erred in not finding that the Murray ap¬ 
plication, Serial Xo. 642,427, discloses a boiler construction 
consisting of a steam drum, front headers connected 
thereto, rear headers also connected thereto, horizontal, in¬ 
clined tubes extending between said headers and heated bv 
convection from the fire, and a combustion chamber be¬ 
low said tubes, the walls of which are composed of a series 
of spaced vertical tubes extending between bottom head¬ 
ers, connected to receive water from the rear head¬ 


ers, and top headers connected to the steam drum, and 
metal extensions welded to the vertical tubes and filling the 
spaces between them, together with a sheathing of heat in¬ 
sulating material applied to the outer surfaces of, and 
supported by said walls. 

17 (7) The Court erred in not finding that the inven¬ 

tion specified in the rejected claims, Xos. 19, 21, 22, 


26 and 27 of said application, comprises the com¬ 


bination of the convection tubes of a boiler or steam gen¬ 


erator, connected with a steam drum so that a circulation 


of boiler water therethrough is established, and a combus¬ 
tion chamber having a wall composed of tubes connected 
into the circulation of the generator, and a sheathing of in¬ 
sulating material applied to the outer surface of and sup¬ 
ported by the walls, and that certain of the more specific 
claims define the combustion chamber wall as composed of 
tubes connected into the circulation of the generator and 
metal extensions from the tubes, attached thereto bv good 
heat conducting joints, and closing the spaces between 
them. 
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(8) The Court erred in not finding that, at the jtime Mr. 
Murray conceived this invention, the most approved prac¬ 
tice in the design of power plant boilers was to Construct 
the combustion chamber walls of tire brick or refractory 
material, and that this was a factor limiting the steam out¬ 
put of the boiler, because, if the fire was forced in order to 
make more steam in the boiler, the high temperature exist¬ 
ing in the combustion chamber soon destroyed the walls, 
causing excessive maintenance cost and making it neces¬ 
sary to take the boiler out of commission for several weeks 
while the walls were being repaired or replaced, which con¬ 
ditions made it imperative to keep the steam outpiit of the 
boiler below two hundred and fifty per cent (250%) of its 
rated capacity. 

18 (9) The Court erred in not finding that the Mur¬ 
ray application, Serial Xo. 642,427, was based upon 

Mr. Murray’s preliminary studies and sketches (jutlining 
his idea of the construction which would avoid thpse diffi¬ 
culties and eliminate the excessive maintenance post for 
the furnace walls. j 

(10) The Court erred in not finding that, soon after Mr. 
Murray made these preliminary studies in March, 1923, he 
submitted them to a number of engineers particularly 
skilled in this art, for their comment, but said engineers 
did not approve of the improvements suggested and ex¬ 
pressed the opinion that the tubes in the side walls would 
not stand up under the heat, and, further, that the use of 
these water walls would reduce the temperature in the com¬ 
bustion chamber so much as to interfere with combustion 
of the fuel. 

(11) The Court erred in not finding that the Murray in¬ 
vention, as outlined in the preliminary studies and sketches, 
and disclosed in the Murray application, Serial Xo. 642,- 
427, was first physically embodied in boilers Nosj 51, 52 
and 53, at Hell Gate Station, erected under Mr. Murray’s 
supervision, for United Electric Light & Power Company, 
in the latter part of 1923, and the early part of 1924. 

(12) The Court erred in not finding that the construction 
embodied in such boilers at Hell Gate Station was operated 
with great success and that it proved to be possible to force 
these boilers up to five hundred and twenty per cent 

(520%) of their rated capacity, thus doubling the 

19 steam output without any deterioration or destruc¬ 
tive effect upon the combustion chamber walli, while 
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the cost of maintaining tlie furnace walls was cut from Ten 
Thousand Dollars ($10,000.00) per furnace per year to 
about One Hundred Dollars ($100.00). 

(13) The Court erred in not finding that the furnace con¬ 
struction embodied in such Ilell Gate boilers attracted great 
attention in the profession and that numerous articles ap¬ 
peared in trade journals throughout the world, describing 
this construction as an inventive contribution advancing the 
art, and giving credit therefor to Thomas E. Murray. 

(14) The Court erred in not finding that soon after the 
erection of these Hell Gate boilers and their successful 
operation, ai license agreement was executed between 
Thomas E. Murrav and International Combustion Engineer- 
ing Corporation, by which that company secured the ex¬ 
clusive license to construct boilers having furnace walls em- 
bodving said Murrav invention, that this license agreement 
was canceled in November, 1929, because of the default of 
the licensee in the payment of royalties thereunder, but that 
the licensee paid the plaintiff about Three Hundred and 
Fifty Thousand Dollars ($350,000.00) in royalties for the 
exclusive right to use this Murray invention, during the 
period that the license remained in force and effect, and 
under this license boiler installations were constructed and 
erected in all parts of the world having a total rated 

capacity of about six hundred thousand horse power. 
20 (15) The Court erred in not finding that the Mur¬ 

ray invention has displaced the refractory, or fire 
brick furnace wall construction, which was the most ap¬ 
proved practice at the time Mr. Murray conceived the in¬ 
vention, and has rendered the refractorv wall for boiler 
• » 

furnaces obsolete. 

(16) The Court erred in not finding that the Griffiths pat¬ 
ent, Xo. 743,271, patented November 3, 1903, which was the 
basis for the refusal of the rejected claims, discloses a steam 
boiler which is wholly inoperative because the various tubes 
and pipes are so connected that, under the heat of the fire, 
the boiler water cannot circulate therethrough, with the 
result that the tubes will burn out and the boiler will blow 
up, and that the evidence does not show any way in which 
the illustrated construction of the Griffiths boiler can be 
changed or modified so as to make the boiler operative. 

(17) The Court erred in not finding that the Griffiths 
boiler does not have anv circulation and there are no tubes 


15 


CONWAY P. COE, COMM’R. 

i 
i 

in it which are connected into the circulation of tlje steam 
generator. 

(18) The Court erred in not finding that the Griffiths pat¬ 
ent does not anticipate the rejected claims and that the con¬ 
struction specified in said claims involves invention over 
said patent. 

(19) The Court erred in not finding that the 
ents in evidence are relied on bv the 

21 merely to show details of construction, s 

welding of filler strips to tubes to close the spaces 
between them, and the application of a sheathing of heat 
insulating material, and that these patents do not disclose 
the combination of elements as specified by Murrajr in the 
rejected claims. 


(20) The Court erred in not finding that the Rejected 



references in evidence. 

Wherefore, plaintiff prays that the said decree may be 
revised and reversed as to claims 19, 21, 22, 23, 25, 26 and 
27 of said Murrav application. 

MELVILLE CHURCH), 

Attorney for Plaintiff. 

Washington, D. C., May 9th, 1934. 

Memoranda. 

May 28, 1934.—Statement of Evidence and Stimulation 
filed. I 

Mav 29, 1934.—Statement of Evidence approved and 
filed.' j 

22 Stipulation and Designation of Record. 

Filed May 18, 1934. 

l 

* # * * * * *1 

The Clerk will please prepare and transmit to the Court 
of Appeals of the District of Columbia, as the record in the 
above-entitled cause, the following papers, which, it. is stipu¬ 
lated, shall constitute the printed record on appeal: 

T. Bill of Complaint. j 

II. Answer to the Bill of Complaint. 



other pat- 
dejfendant. 
uch as the 
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III. Condensed Statement of Evidence. 

IV. Plaintiff’s Exhibits, as follows: 

(1) Drawing of Hell Gate Boilers, Xos. 11 to 43; 

(2) Drawing showing construction of combustion cham¬ 
ber walls of Hell Gate Boilers 11 to 43; 

(3A) to i(3G), inclusive, eight original drawings of 
Thomas E. Murray; 

23 (4) Drawing illustrating construction of Hell 

Gate Boilers, Xos. 51, 52 and 53; 

(5) Photograph of interior of combustion chamber of 
one of Hell Gate Boilers, Xos. 51, 52 and 53; 

(7) License Agreement of March 15, 1924, between 
Thomas E. Murrav and International Combustion Engi- 
neoring Corporation; 

(8) Modifying agreement of March 8, 1926, between 
Thomas E. Murrav and International Combustion Engi- 


neering Corporation; 

(9) Tabulation of boiler installations under the License 
Agreement; 

(12A) to (12C), inclusive, three photographs showing 
application of insulation to water wall at East River Sta¬ 
tion ; 


(13) Copy of specification, claims and drawings, as they 
now stand, and certain other papers, in Murray applica¬ 
tion, Serial Xo. 642,427; 

(14) Chart illustrating principles of circulation; 

(15) Diagram illustrating circulation of conventional 
water tube boilers; 

(16) Diagram illustrating Murray water wall for com¬ 
bustion chamber with vertical tubes connected in the cir¬ 
culation of the boiler; 

(17) Patents set up in Answer, including— 

Breen, X"o. 590,962, Oct. 5, 1897; 

Griffiths, Xo. 743,271, Xov. 3, 1903; 

McClellon, Xo. 1,474,156, Nov. 13, 1923; 

Junkers, Xo. 1,125,113, Jan. 19, 1915. 


(18) Diagram illustrating absence of circulation in 
Griffiths boiler. 

V. Findings of Fact and Conclusions of Law. 

VI. Final Decree. 

24 VII. Xotation of Appeal and Order Fixing 
Amount of Appeal Bond. 
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VIII. Docket Entry showing cash deposit in lieu of Ap¬ 
peal Bond. 

IX. Assignment of Errors. 

X. This Stipulation and Designation of Recorcjl. 

It is hereby stipulated and agreed that the foljowing ex¬ 
hibits shall be transmitted to and considered by I the Court 
of Appeals of the District of Columbia as physical ex¬ 
hibits, to wit: | 

Plaintiff's Exhibits Xos.: j 

(G) Model of Murray water wall construction; 

(10) Collection of publications referring to Murray 
water wall construction; 

(11) Book entitled “Steam, Its Generation and Use.” 

MELVILLE CHURCH, 

Solicitor for Plaintiff. 

T. A. HOSTETLER] 

Solicitor for Dependant. 

Washington, D. C., May 18, 1934. 
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Supreme Court of the District of Columbia. 


Usited States of America, 
District of Columbia, ss: 


Court of 
o regoing 
be a true 


I, Frank E. Cunningham, Clerk of the Supreme 
the District of Columbia, hereby certify the i 
pages, numbered from 1 to 24, both inclusive, to 
and correct transcript of the record, according to directions 
of counsel, herein filed, copy of which is made paj*t of this 
transcript, in cause Xo. 51977 in Equity, whereih Metro¬ 
politan Engineering Company is Plaintiff and Thomas E. 
Robertson, Commissioner of Patents, is Defendant, as the 
same remains upon the files and of record in said Court. 

In testimony whereof, I hereunto subscribe my name and 
affix the seal of said Court, at the City of Washington, in 
said District, this 3rd day of August, 1934. j 

i 

[Seal Supreme Court of the District of Columbia.] 

FRANK E. CUNNINGHAM, 

Clerk. 
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2G In the Supreme Court of the District of Columbia. 

In Equity. 

Metropolitan Engineering Company, Plaintiff, 

Xo. 51,977. 

v. 


Conway P. Coe, Commissioner of Patents, Defendant. 

Stipulation. 

It is hereby stipulated by and between counsel for the re¬ 
spective parties to the above-entitled case that the follow¬ 
ing condensed statement of the evidence of the various wit¬ 
nesses upon the trial of said cause is true, complete and 
properly prepared, and that the annexed copies of Plain¬ 
tiff's Exhibits 1 to 5, inclusive, 7 to 9, inclusive, and 12 to 
18, inclusive, are true and correct copies of the original ex¬ 
hibits offered in evidence bearing such numbers. 

C. B. DES JARDIXS, 

Of Counsel for Plaintiff. 

T. A. HOSTETLER, 
i Counsel for Defendant. 

Approved Mav 29th, 1934. 

JEXXIXGS BAILEY, 

Justice of the Supreme Court of 
the District of Columbia. 
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In the Supreme Court of the District of Columbia, 
Holding an Equity Court. 

Equity. Xo. 51,977. 

Metropolitan Engineering Company, Plaintiff, 

vs. 


Conway P. Coe, Commissioner of Patents, Defendant. 

Washington, D. C., Tuesday, March 13, 1934. 

The above-entitled case came on for hearing before Mr. 
Justice Jennings Bailey at 10 o’clock a. m. 

Appearances: 

Melville Church, Esq., D. Anthony Esina, Esq., and C. B. 
Des Jardins, Esq., for the plaintiff. 

T. A. Hostetler, Esq., for the defendant. 
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Proceedings. 

Opening statements were made by Counsel for both par¬ 
ties. Whereupon John H. Lawrence was produced as a 
witness on behalf of the plaintiff, and having beep first duly 
sworn, was examined and testified as follows: 

i 

Direct examination: j 

My name is John H. Lawrence. My age is 47. My resi¬ 
dence is Bronxville, Westchester County, New (York. My 
occupation at the present time is engineer to th|} receivers 
of the Interborough Rapid Transit Company. 

I was graduated from Cornell University in 19(|)9 with the 
degree of mechanical engineer. Mv course in college was 
directed mainly toward the study of power plant de¬ 
sign. 

28 After graduation I entered the employ of the New 
York Edison Company, New York City, which com¬ 
pany operates large electrical power companies in that 
city. 1 was first employed as a draftsman, and jut the end 
of seven or eight months became assistant to the mechani¬ 
cal engineer of the company. 

I held that position for about three years. 

The mechanical engineer was also associated with 
Thomas E. Murray as consulting engineer. Thomas E. 
Murray carried on engineering work for otlieij interests 
around the country who were affiliated with the jNew York 
Edison Company. 

That is the same Thomas E. Murray whose application is 
involved in this suit. 

In 1913 the mechanical engineer was forced to leave on 
account of illness, and I became assistant mechanical engi¬ 
neer of the company. And I held that position unjil 1920. 

My duties as assistant mechanical engineer consisted in 
handling details for the installation of mechanical equip- 


s and the 
the work 
e we de- 
dso 


ment in the power plants of the Edison companie 
allied interests. I had charge of practically all of 
in the office along those lines. During that tin 
si 

for many power companies 

In 1920 J became vice-president and engineering! manager 
for Thomas E. Murray, Incorporated. This wajs a com¬ 
pany organized by Mr. Murray to carry on the work for- 


ligned stations not only for the Edison company^ but als 
or manv power companies throughout the UnitediStates. 



20 


METROPOLITAN ENGINEERING CO. VS. 


merlv carried on by his private organization, which was 
known as Thomas E. Murray, Consulting Engineer. In 
other words, it was incorporated. At that time Mr. Mur¬ 
ray was also vice-president of the New York Edison Com¬ 
pany and the other subsidiary companies of the New York 
Edison Company. 


29 The Murray company was incorporated primarily 

to design a large power-generating station in Xew 
York City called the Hell Gate station. 


The United Electric Light & Power Company, which was 
the operating company owning that property, did not have 
an engineering organization; and it was not the custom 
at that time for the operating company to design or to 
carry on engineering work for the other companies. So Mr. 
Murray was assigned the job of designing the Hell Gate 
station for the United Electric Light & Power Company. 

Mr. Murray, while he was the president of the company, 
did not make his office with Thomas E. Murray, Incorpo¬ 


rated; but was actively engaged as 
of the Edison Company. His office 
Xew York. 


senior executive officer 
was farther uptown in 


The station which we started on, as 1 said, was the Hell 
Gate station. Later on we also engaged in building sta- 
tions for the Brooklyn Edison Company and the Xew York 
Edison Company. 

Those three stations are among the three largest power 
stations in the whole world. In fact, I don't think there are 
more than a couple that are larger than those; and they 
are very little larger. 


We also did work for a good many of the large industrial 
concerns around the country, such as the General Motors 
Company, Chrysler Motors, the Pressed Steel Car Com¬ 
pany. Our work was of the general engineering character. 
But most of the work was on power plant development— 
either original design or revamping the stations. 

The total cost of this power plant work which came under 
my supervision was over one hundred millions of dollars. 

The work was entirely carried on by our organization 
from the original preliminary plans to the final completion 
of the station and the turning of the station over in 
30 each case to the operating company. We secured the 
bids, made all the drawings, inspected the material 
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in the shops; and carried on all the work for thcf operating 
company. 

This work continued until 1929. Since that tinle the work 
of the Murray Company has been mostly for industrial 
companies. There has been yerv little engineering work 
of any kind since 1929. There have been no ncjw stations 
built to speak of for power companies since that time. 

In 1929 Mr. Murray died, and shortly thereafter I was 
elected as president of the company; and continued in that 
position until January, 1933, when I became engineer for 
the receivers of the Interborough Rapid Transit|Company. 

When I became assistant to the mechanical engineer of 
the Edison Company in 1910, one of my duties was to keep 
informed on the development of steam power plant work 
all over the world; and I traveled around this country con¬ 
siderably either for the Edison Company or o^i my own 
spare time in order to study the development of power 
plants. 

The mechanical engineer at that time was a man very 
much interested in the collection of information on power 
plants. And immediately after going with him it was nec¬ 
essary for me as part of my duties to read the various 
technical magazines from all over this country and all over 
the world. This was part of the regular work in the office, 
and I have always kept up that practice of following the 
various technical magazines. 

I read a paper before the American Society of Mechani¬ 
cal Engineers; and for the past twenty years have taken 
part regularly in discussions of papers presented before 

that society. 

* 

I have been verv active in that society for about twenty 
years. I have served on many of the most important com¬ 
mittees. I served two years as vice president of the 
31 association. I am also a member of the American 
Institute of Electrical Engineers. I am ^ profes¬ 
sional engineer in the State of New York, which qualifica¬ 
tion is necessary in order to practice engineering in the 
State of New York. I 

I will now explain and describe what was considered the 
most approved practice in the design of steam generating 
equipment for power plants as of the year 1922. (Refer¬ 
ring to a book of exhibits and particularly to a drawing en¬ 
titled “Diagram illustrating circulation of conventional 
horizontal water tube boiler”)- The first drawing shown 
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in this book is a drawing of tlie boilers installed in the 
Hell Gate Station of the United Electric Light Power 
Company in 1921. These boilers represented the most mod¬ 
ern practice in steam boilers as of that time. 

The boiler unit consisted of the boiler or pressure parts, 
which consist qf the steam drum, which is indicated in the 
upper right-hand corner, and the approximately horizontal 
steam generating tubes with their interconnecting pipes 
and headers. 

The superheater, which is an integral part of a boiler 
unit, is located within the bank of approximately horizontal 
tubes. A superheater is a series of pipes in the boiler unit. 
The steam, after being generated in the horizontal tubes 
in this case, passes out of the drum, such as is shown there 
at the upper right-hand corner, to this series of pipe which 
is located within the boiler casing; and in those tubes the 
temperature of ,the steam is raised from the temperature at 
which it was generated in the steam generating tubes. Or¬ 
dinarily the temperature of the steam is somewhere be¬ 
tween 400 and 500 degrees Fahrenheit as it is made in the 
steam tubes. In the superheater the temperature of the 
steam is raised to anywhere from 000 to 750 in the plants 
in this country, There arc a few plants where it may go 
up as high as 900. As a general thing, though, 750 degrees 
is about the maximum temperature used. 

52 The large space in the center of this drawing is the 

combustion chamber. 

At the lower part of that combustion chamber is the 
stoker equipment. In this case there was a stoker on each 
side of the combustion chamber. That represents where 
the fuel bed wogld be. The fuel is fed down through those 
spouts at each side of the boiler into the triangular shaped 
hopper, and from the hopper is fed into the stoker. The 
stoker is a mechanical means of shoveling coal into the 
combustion chamber. 

On these units the combustion chamber walls were made 
entirely of refractory material—tire brick—which was the 
standard practice at that time; and the walls were built ac¬ 
cording to the very latest designs of furnace wall construc¬ 
tion. 


The water circulates in this drawing of the boilers 11 to 
43 at Hell Gate station, as follows: 

The feed water enters the drum of the boiler, which is 
shown at the upper right-hand corner—the steam drum of 
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the boiler; and is sprayed into the space within {hat steam 
drum. The water Hows from the steam drum down through 
the pipe below the drum into the headers marked “down¬ 
comer headers” at the right side of this drawing. 

The tubes called “steam generating tubes,” [which are 
approximately horizontal, are heated by the gasjes coming 
from the combustion chamber, and the water flojvs toward 
the header at the left, marked “return header.” 

As the heat is imparted to those tubes, the water is not 
only heated, but steam is generated, causing a fl<j>w toward 
the left side. 

The mixture of steam and water leaves the return head¬ 
ers at the top and passes through the return pipes or cir¬ 
culating tubes, as thev are sometimes called, which are the 
horizontal tubes at the top of the boiler unit. These dis¬ 
charge into the steam drum, and the steam passes 
33 out through the outlet at the top of the steam drum; 

and the water returns through the cycle again down 
to the horizontal tubes. 

The maximum velocity of circulation of the water in a 

* 

boiler of this type is of the order of eight or ten feet a 
second. That would be about seven miles an hour. 

The steam, when it passes out of the steam drum at the 
top, goes through the downcomer pipe, shown just to the 
right of the steam drum, and enters the superheater, which 
is the nest of tubes shown between the horizontal steam 
generating tubes. The superheated steam then [leaves at 
the left-hand side of this unit, where the valve is 

The “feed water” is the water which is fed 
boiler to make up the loss due to tlie evaporation of some 
of the water into steam. 

Circulation in a boiler is caused bv the heat 
burning gases being imparted through the wal|s of the 
tubes into the water. 

Heated water has a tendency to rise due to the fact that 
its density decreases; and, therefore, if we hav 
column on one side and a hot column on the other 
they are connected together, the How will be from 
column to the hot column. 

This velocity at times would be probably eight or ten 
feet per second, although it is very difficult to determine 
definitely just what the velocity is. 

The rate of circulation in the steam drum is very much 

•/ 

greater than the rate at which the feed water is introduced 


shown, 
into the 


from the 


e a cold 
^ide, and 
the cold 
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into the boiler, as the feed water only has to make up the 
loss due to some of the water being evaporated into steam, 
whereas the water which is in the boiler proper circulates 
around through the boiler tubes many times. 

34 The temperature of the combustion chamber in 

the nonpal operation of a steam generator such as 
is shown in the drawing here was in the neighborhood of 


2600 degrees Fahrenheit. That would be the average tem¬ 
perature in the furnace. There were points where the tem¬ 
perature was higher than that. 

It was thought up to the time that this development was 
made that it was necessary to have an incandescent wall 
in a furnace of this type in order to get the proper com¬ 
bustion of the fuel. 

The bubbles of steam make the column containing the 
bubbles lighter. In other words, the initial circulation is 
caused by the heating of the water; and then, as additional 
heat is added, steam is generated. The steam, being very 
much lighter than water, will make that part of the column 
lighter than it was when there was no steam present. The 
result is that we speed up the flow of the water due to the 
greater head that is available for causing circulation. 

In steam generators such as 1 have described, the height 
at which the steam generating tubes were located above 
the fire or the fuel bed was due to the fact that there had 
been considerable trouble with the flame from the fuel bed 
impinging against the tubes and causing hot spots. In 
other words, the tubes became overheated at certain places 
and evidently blew up. 

There was another reason for it. The gases, according 
to the theory at that time, did not have an opportunity to 
burn completely before they reached the horizontal gener¬ 
ating tubes. By raising those tubes above the fuel bed, it 
gave the gases an opportunity to burn out completely. 

In general tliQse horizontal tubes are heated by convec¬ 
tion. The bottom tubes receive some radiant heat from the 
fuel bed, but in general those tubes are heated by con¬ 
vection. 

35 Heating by convection means the heating in the 
case of a boiler of the tubes and the water within the 
tubes bv the flow of hot gases over the tubes. 

Radiant heat is much more efficient than convection heat, 
as a square foot of surface will evaporate considerably 
more steam when exposed to the radiant heat of the fur- 
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nacc than when it receives merely the convection heat from 

* i 

the furnace. 


Mr. DesJardins: I offer as plaintiff's exhibit ri 
the drawing of boilers 11 to 13 at the Hell Gate stat 
explained by the witness. That is the first one in 
of exhibits. 


umber 1 
ion, just 
this book 


i 

(The drawing referred to was received in evidence and 
marked “Plaintiff's Exhibit 1.”) j 

Referring to boilers such as shown in plaintiff’s exhibit 
number 1, the walls around the combustion chamber of 
these units were built of refractory material, thaj is, fire 
brick. The walls being of considerable size, had t 
signed especially to take care of expansion strains. Thh 
was accomplished by splitting the wall up into a in 
sections and providing expansion joints. 

The fire brick was of the very best quality, owin 
fact that these boilers had to be forced at higher 
than the boilers in the older plants which we had tyid. 

A common method of describing the capacity of |a boiler 
is to say that a boiler had so much horsepower. A boiler 
is rated on the horsepower basis; and when it is operated 
at 100 per cent of rating, which is the normal rating, it 
means that each square foot of surface in that boiler, that 


o be de- 
<. This 
mber of 

g to the 
ratings 


is. the surface which is exposed to the heat of the 


furnace 


or the gases, must evaporate and does evaporate three 
and a half pounds per square foot per hour from and at 
212 degrees. That is the standard rating. You generally 
speak of three and a half pounds as the amount oij evapo¬ 
ration per square foot. 

36 If this were the maximum amount of stearp which 
could be developed from each square foot of surface 
in a boiler, it would be necessary to have many more 
boilers in a plant than are actually required, as the boilers 
are forced beyond 100 per cent of rating. In other words, 
each square foot of surface must generate more than three 
and a half pounds. 

It was very rare at that time to have boilers operate over 
200 per cent of rating, which was about seven pounds 
evaporation per square foot per hour. This required burn¬ 
ing roughly two times the amount of coal required at a 100 
per cent rating. | 
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The more coal that is burned in the furnace, the higher 
the temperature of the furnace becomes unless you change 
something else in the control. 

As a general rule, when you are forcing a boiler to a 

higher rating, you are increasing the temperatures very 

materiallv in the fire. 

•> 

The second drawing in this booklet shows a plan of the 
furnace wall used on the boilers (Xos. 11 to 43) originally 
installed in the Hell Gate station. These walls were ap¬ 
proximately eighteen inches to twenty-two inches thick. 


Mr. DesJardins: I offer as plaintiff’s exhibit 2 the draw¬ 
ing illustrating the construction of the combustion chamber 
walls in the Hell Gate boilers 11 to 43. 


(The drawing referred to was received in evidence and 
marked “Plaintiff's Exhibit 2.") 


This practice that 1 have described with reference to tlie 
construction of combustion chamber walls was the stand¬ 
ard practice in every power plant of any size that I knew of 
anvwhere in the world. 

There are problems in the design and construction of 

steam generating equipment for power plant use that are 

not present in steam boilers for other uses. 

.37 Due to the size of the combustion space it is neces- 

sarv to verv carefullv design the combustion chain- 
• * * ‘ 

her of a large power plant boiler. The amount of coal that 
is burned in the furnace is greater than it is in the small 
heating plants or small power plants. The temperature in 
the furnace is generally higher in the power station boiler 
than in the small power boiler, and certainly much higher 
than in a heating boiler: because the amount of coal which 
is burned per foot volume, cubic foot volume, is greater in 
the case of a power plant boiler. And, due to the size of 
the combustion chamber, there are strains set up in those 
walls which are not present in a small boiler. 

In a power plant boiler you burn more coal per hour per 
square foot of heating surface because it is necessary to 
get the most out of a boiler unit that can be justified from 
the economic standpoint. In other words, it is a case of 
balancing investment against operating cost; and it is 
never justifiable to operate a boiler at 100 per cent of rat¬ 
ing in power plants. You want to get the maximum that 
you can, depending upon the efficiency. 
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Tlic effect of the high temperature in the coipbustion 
chamber is to reduce the strength of the refractory ma¬ 
terial. As the temperature of the fire brick increases, the 
strength decreases; and you may reach a point where the 
fire brick no longer has anv strength. In fact, it mkv reach 
the point where the brick will melt and run down the walls 
of the furnace. 

There is another serious thing about the high tempera¬ 
tures. Although the bricks may not melt, they Kvill not 
have the strength to support the weight of the fife brick 
above the points of maximum temperature; and therefore 
the walls may collapse due to their own weight. Yhat oc¬ 
curred quite frequently. 

38 In my practical experience in connection with 
power plant furnaces having walls of this character, 
that is, of refractory material, from the standpoint of cost 
in the operation of such furnaces the question of mainte¬ 
nance was verv serious. In the case of the boilers shown 
on the first exhibit, those boilers could not be operated con¬ 
tinuously over about 200 per cent of rating. 

The maintenance of those boilers was very expensive. We 
spent as much as $10,000 a year per boiler furnace merely 
repairing the refractory walls of those furnaces'. That 
$10,000 was per boiler. That was merely for replacing the 
fire brick walls around the combustion chamber. 

And there were other bad effects from the operating 
standpoint that you can refer to. There was the loss of 
capacity in the station. When one of the boiler fjurnaces 
was disabled because of damage to the brick workj it was 
necessary to shut the unit down; and it limited the capacity 
of the station. 

When there are sudden large changes of load, there are 

expansion strains set up in the walls and these expansion 

strains mav become so severe that the wall has iiot the 
* 

opportunity to adjust itself to take care of the increase or 
decrease in the temperature: and the brick very frequently 
spalls off or breaks off. The high temperature is very 
much a factor in that. 

The approximate dimensions for a unit of this siie (Ex¬ 
hibits 1 and 2) are about tliirtv feet across in one direction 
by roughly twenty feet in the other. This is the size of the 
boiler unit. The horsepower of these boilers was approxi¬ 
mately 1900 boiler horsepower. The combustion chamber 
in these boilers had an average height of approximately 
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from sixteen to seventeen feet. It varied at various points 
across the furnace. 


Q. Did the practical art know at that time, that is, in 
1922, of anv better construction for the walls of combus- 
tion chambers which would avoid these difficulties that you 
have mentioned, such as the excessive maintenance cost 
when the furnace was run at higher ratings? A. I 
39 should, say that the best answer to that question 
would be that all the power plants used refractory 
walls for their combustion chambers. 1 should think that 
that would answer your question in the best manner that I 
could think of. 


This applied to the very latest plants which were con¬ 
structed at the time that the Hell Gate plant was con¬ 
structed. There were a number of plants around the coun¬ 
try being constructed at that time and super-stations; and 

thev all had fire brick or refractorv furnaces. 

* » 

I am absolutely of the opinion that if they had known of 
anvthing better, thev would have used it. Thev would have 
used something better if it had been available at the time. 

The excessive maintenance was of considerable concern 
to the operating engineers and the supervising engineers 
in the company owning this plant. If one major repair had 
to be made to a combustion chamber, the entire boiler unit 
was out of service, which would tie up the investment of 
about half a million dollars in one boiler unit. 

The length of time out of service for these repairs varied 
with the extent of the damage, but it was verv common to 
have three or four weeks loss of time. 

Bv “outage" is meant the loss of availabilitv of the 
boiler or of any other piece of equipment. 

The next development in the construction of walls for 
combustion chambers was the development by Thomas E. 
Murray of the water wall construction to be used in place 
of the refractory walls which had been used up to that 
time. 


By water wall I mean a wall of a furnace constructed of 
water tubes in circulation with the main boiler unit, the 
wall itself constituting the outline or the boundary of the 
combustion chamber, as a substitute for the refraetorv con- 
struction which had been used up to that time. In 
40 other words, the refractory wall was replaced by a 
wall of tubes with metallic fillers between the tubes 
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to close the spaces between the tubes. An insulating ma¬ 
terial was added on the outside of the tubes to keep the heat 
of the combustion chamber and the heat of the tubps from 
being dissipated to the outside atmosphere. 

Thomas E. Murray first brought this water w|all con¬ 
struction to my attention. 

Mr. Murray suggested the use of water walls fo]r boiler 
furnaces earlv in 1923 for the Hell Gate station. ! 

Mv reaction was verv much against the use of water 
walls, as lie suggested placing vertical tubes along the sides 
of the combustion chamber; and this brought the tubes verv 
close to the fuel bed, which was directly contrary |o what 
engineers had been advocating for a number of vPars be- 
fore. They had been advocating getting the tubes away 
from the stoker fuel bed so that the blow pipe actioh of the 
stoker fuel bed would not puncture holes in the tubes. 

Mr. Murray took the opposite position to what other en¬ 
gineers had taken on this question. 

I also believed that there was danger that the tubes might 

affect the combustion of the gases before they reached the 

overhead tubes. The temperature of the furnace I was 

afraid would be lowered so much that the efficiency of the 

•/ 

boiler unit would drop. Everyone had been advocating 
having incandescent walls around a combustion chamber, 
and that the tubes of the boiler should be shielded as much 
as possible from the gases in the combustion chamber. 

The subject was first brought up, as nearly as I ban re¬ 
member it, early in 1923; and T have the drawings avail¬ 
able which I had taken from Mr. Murrav’s records.! 

* I 

These drawings were made by Mr. A. V. A. McHarg. 
Mr. McHarg was personal draftsman for Thomas Et. Mur- 
rav. 

I knew about the making of these drawings. Mr. 
41 McHarg’s office was next to my office, and I went into 
his office everv dav to look at the drawings! which 
he was then working on or had completed. 

Mr. McHarg’s practice was to put the date on the' draw¬ 
ing as soon as he finished it. And, as the drawings were 
very sketchy drawings, merely studies, I think in every case 
lie finished the drawing the day that he started it. 

These drawings which I have referred to were made by 
Mr. McHarg in March, 1923. The first drawing, I think, is 
marked “March 10, 1923.” 
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Q. (’an you produce those original drawings, Mr. Law¬ 
rence? A. I can (producing drawings). 

Mr. DesJardins: I have here the original drawings, 
photostat copies, of which appear in this book of exhibits. 
1 would like to show these to Mr. Hostetler and ask him to 
stipulate that photostat copies may be received in evidence 
in place of the original drawings. 

Mr. Hostetler: It is so stipulated. 

The Court: Verv well. 

Mr. DesJardins: I then offer in evidence as plaintiff’s 
exhibit 3-A to 3-0 inclusive, the seven photostat copies of 
drawings appearing in this book of exhibits. I ask that 
they be so marked. 

(The seven drawings referred to were received in evi¬ 
dence and marked “Plaintiff’s Exhibit 3-A to 44 Plaintiff’s 
Exhibit 3-0’’, inclusive.) 

Radiant heat is heat which passes through a space in 
the form of rays. For instance, the heat of the sun is radi¬ 
ant heat. The radiant heat in a boiler is the radiant heat 
which would be thrown from the fuel bed of the burning 
gases against the generating tubes of the boiler. 

43 Referring to these drawings, plaintiff’s exhibits 

3-A to 3-0, inclusive, they show the studies which Mr. 
Murray made for the substitution of water tube walls for 
refractory walls, which had been the standard practice up 
to that time. 

The first drawing, plaintiff’s exhibit 3-A, is a study made 
of water walls for one of the old boilers at the Hell Oate 
station, that boiler being equipped with the tire brick walls. 
This boiler shown is the actual boiler in use at that time in 
the Hell Gate station. 

The water; walls are shown on three sides of the fur¬ 
nace, the fourth side, nearest the reader, being left off to 
show the interior of the furnace. 

There are vertical tubes on each wall, the tubes being 
placed fairly close together, with headers at the top and 
bottom, and the vertical tubes. 

The steam drum of the boiler is shown in the upper right- 
hand corner. 

The conventional overhead tubes are divided into two 
banks, just a.^ on the boilers in service at that time in that 
station. The outside of the water wall is shown encased in 
insulating material. 
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The circulation in this type of boiler is show^i in ex¬ 
hibit 3-C, which is more or less diagrammatic for ja boiler 
of this tvpe. This drawing was prepared on M^rch 13, 
1923. ‘ | 

The water passes down through headers at the rijght side 
of this boiler unit. Some of the water turns into the hori¬ 
zontal steam generating tubes. The balance of the water 
goes down through the header at the right to the bottom of 
the wall, and from there flows through the headers into the 
vertical tubes forming the side walls of the boiler furnace. 
The steam is released into the steam drum at the top, and 
the water passes around through the cycle hgain. 

43 It is absolutely necessary to have a positive cir¬ 
culation through the tubes of a water wall] as the 
tubes would very rapidly burn out if the water wer<j> cut off 
from the tubes. 

The temperature of the tubes in the side walls v|ery sel¬ 
dom goes over five or six hundred degrees Fahrenheit. But, 
if the water were cut off from those tubes, the temperature 
would go up to the temperature of the furnace. As a mat¬ 
ter of fact, it would go up higher than the temperature had 
been up to that point, because, if the side walls no longer 
absorbed heat, the temperature of the furnace will go up; 
and the temperature of the tubes being deprived of water 
would go up to twenty-five or twenty-six hundred degrees 
very quickly. And then the tubes would blow up. 

The circulation must not only be positive, but it must 

also be rapid, in order to supply enough water to the walls 

forming the side of the combustion chamber so that the 

temperature of the walls will be kept down, in order to take 

a wav the heat which is fed from the fire to the walls of the 
« 

furnace. 

The velocity of circulation in the side walls is probably 
of the order of two or three times the velocity in tl^e hori¬ 
zontal overhead tubes, running as high as thirty f^et per 
second. It is absolutely necessary to have that veifv com- 
plete supply of water to take away the heat and hi order 
to take away the heat, a high velocity will be caused through 
the tubes. 

Exhibit 3-B shows another study for placing a water wall 
around a boiler furnace. Exhibit 3-D shows a modi^cation 
where instead of the square tubes previously sho\yn, the 
tubes are round and have I-bars between the tubes tp close 
the space. 
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The I-bar is shown welded to the tubes in order that there 

may be a good thermal path for the heat from the I-bar to 

the tube. If the I-bar were merely set in between the tubes, 

it would very rapidly burn out due to the temperature of 

the furnace. It must be attached firmly to the tube 

44 in order that the heat absorbed bv the I-bar mav be 

• • 

communicated to the tube. 


Exhibit 3-E shows a further modification where, instead 
of tiie square tubes or the I-bars previously shown, there 
are plates between the tubes. These plates are what we call 
fins. 

The plate ijs attached to the tube at one side. In this case 
the tin on one tube was not attached to the fin on the adja¬ 
cent tubes. In other words, there was no physical connec¬ 
tion between the two adjacent tubes. Each tube was free 
to expand by itself. 

This shows a modification for supplying air back of the 
tubes. 

Exhibit 3-F shows another modification where the plates 
at the side of the tube are bent back, and a clip is placed 
over the plates, forming an anchor for the insulating ma¬ 
terial on the outside of the tube. 


Exhibit 3-G is a study showing another method of hold¬ 
ing insulating material in position against the outside of 
the water wall, the wire mesh being attached to the water 
wall and forming the anchor for the insulating material. 

I was present when all these drawings were made, and 
discussed these things with Mr. Murrav practicallv everv 
dav in the office. 


Mr. Murray discussed this subject with the various engi¬ 
neers of the Xew York Edison Company and allied com¬ 
panies, and received no encouragement from them for 
carrying on this development. In fact, I think that every 
one of them attempted to discourage him from going ahead. 

Mr. Murray apparently was looking at the time for some 
concrete example by which to prove to the engineers of the 
Edison Company that his idea was sound; and he arranged 
a trip to Pittsburgh. 

45 While he was there, after visiting other power 
plants, he took a trip through a steel mill. In the 
steel mill he saw a water pipe over the charging door of an 
open-hearth furnace. The temperature of on open-hearth 
furnace is higher than it is in a steam boiler. 
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Mr. Murray insisted on seeing where the water came out 
of this arch over the front door, the arch being Nothing but 
a piece of pipe. And when he felt the temperature of the 
water, it was almost ice cold. He said, “Now 1 know 1 am 
right. We can put tubes in the side walls of a furnace, and 
they will stand up”. 

I was with him when he made the trip through that steel 
plant. His next step was to instruct me to lay o|ut a water 
wall furnace for three boilers which had been purchased for 
the Hell (late station; and he very specifically told me that 
all brick work should be eliminated from lie boiler 
furnaces. 

1 had my engineers prepare the preliminary! drawings 
for those boilers. 

1 cannot produce a copy of those preliminary jdrawings, 
as all drawings of the United Electric Light & Pc^wer Com¬ 
pany were turned over to them when they took over the 
designing a few years ago. 

When those preliminary drawings were made, Mr. Mur- 
rav instructed me to call a meeting of the conimittee of 
engineers, who were the advising engineers on the Hell Gate 
station. This committee passed on all questions of me¬ 
chanical design for the Hell Gate station. The Committee 
was made up entirely of engineers. 

The professional standing of those men was among the 
verv highest in the country. They were men who had been 
with the company for many years, and were very promi¬ 
nent in the profession. j 

4G These drawings which Mr. Murray submitted to 
this committee of engineers disclosed the idea of a 

water wall substantially as it was used in the installation 

% 

which became boilers 51, 52, and 53 at the I Jell Gate 
Station. 

Mr. Murray's purpose in submitting the drawings to the 

committee was to obtain their criticism. Although Mr. 

Murray was the consulting engineer in charge of the design 

of the station, and also at the same time was jtlie vice- 

president of the company building the station, still he 

always consulted the subordinates to receive their criticism. 
% 

I was present when the drawings were submitted to the 
committee, as I was at all the meetings of the committee, as 
I was a member of the committee. 

The opinion of everyone present was very much against 

-G278u 


o 

o- 



34 


METROPOLITAN ENGINEERING CO. VS. 


going ahead and installing water walls on the nine boilers 
which had been purchased. 

The most encouragement that Mr. Murray received was 
from one of the engineers, who suggested that the water 
wall be tried out on one wall of one of the three stoker- 
fired boilers which were being installed; but that under no 
conditions should the water wall be put on a pulverized- 
fuel boiler, such as the six which were on order at that time. 

The reasons expressed for these adverse opinions were 

substantiallv as I mentioned as mv basis—that the com- 
• % 

bust ion might be retarded due to the temperature of the 
furnace being lowered; and also the possibility of danger 
to the tubes due to the intense heat of the furnace. 

Mr. Murray at this meeting explained his idea; and he 
left shortly afterwards, leaving the engineers to talk it 
over by themselves. 

The following morning he called the committee together, 

after they had told him that their opinion was adverse; 

and he told them that regardless of what thev said 

47 or whatithey recommended, he was not only going to 

put the jwater wall on the one boiler that one of the 

engineers hadi recommended, but he was going to put the 

water wall on everv one of the nine boilers which were 

% 

under contract at that time. 

Mr. Murray immediately proceeded to have the boiler 
walls constructed; and he personally followed this work. 
As-the subject was one of very great interest to him, and 
there was no precedent to guide him, he followed the work 
through the shop where the water wall tubes were made. 

I didn't have anything to do with the manufacture of the 
tubes. The installation of these boilers was under my 
supervision. 

The boiler numbers were 51, 52 and 53. 

Thev were installed in the latter half of 1923 and the 
early part of 1924. 

The boilers were rated at 1550 horsepower, approxi¬ 
mately; and were designed to generate approximately 
150,000 pounds of steam per hour. The floor dimensions 
were the same as of the boilers originally installed. 

The boilers developed up to approximately 300,000 
pounds of steam per hour. In fact, the capacity which was 
available was much in excess of what the fans could carrv 
for anv length of time. The solder started to melt on the 
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commutator of the fan motors. In other words[ the fans 
were not capable of blowing enough air to support the fire. 
We could not get any more fuel into the furnacje, and we 
could not get anv more gas awav from the boiler.] 

The fourth exhibit in this booklet shows a cross-section 
of boilers 51, 52 and 53. That is the one labelled at the top 
“58 Hell Gate station". 

Mr. DesJardins: I offer the drawing just produced by 
the witness as plaintiff’s exhibit number 4. 

(The drawing referred to was received in evidence and 
marked “Plaintiff’s Exhibit Xo. 4.") j 

I 

48 The following page in the booklet sho\\[s the in¬ 
terior of boilers 51, 52 and 53. It shows a photo¬ 
graph of one of the boilers. 

' ! 

Mr. DesJardins: I offer the photograph identified by 

the witness as plaintiff’s exhibit 5. 

(The photograph referred to was received in j evidence 
and marked “Plaintiff's Exhibit 5”.) j 

Referring to the drawing, plaintiff’s exhibit number 4, 

u boilers 

follows. 

orv wall 
% 

installed, 
closure 


the construction of the water walls as installed i 
51, 52 and 53 at Hell Gate station in 1923 was as 
In place of the conventional fire brick or refract 
which I have described for the boilers originalh 
we built a wall of vertical tubes with metallic 
pieces, welded to the tubes, and with refractory lining at 
the outside of the tubes to prevent a loss of heat to the 
atmosphere. 

These tubes were connected to the headers at the top and 
bottom and to piping for connecting into the circulation of 
the boiler. 

All of the elements constitute in effect what 1 call the 

new Murrav combination. 

% 

This model will help to explain the particular construc¬ 
tion of the water wall. The tubes are shown bv these ver- 

% 

tical pipes. The closure pieces or fins are shown by these 
plates attached to the tubes. They are welded to tpe tubes 
so as to form a good bond between the plate and the tube. 

This (indicating) represents the bottom header of the 


water wall. There is a corresponding header at the 
taking the steam and the water out. 


top for 
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This (indicating-) shows a detail of how space was pro¬ 
vided between the tubes for access into the furnace. We 
merelv bent the tubes out in order to get an access door. 

The insulation is shown on the back. That insulation is 
attached to the tubes forming the water wall of the 
furnace. 

49 This comprises all the elements which made up the 
wall on boilers 51, 52 and 53. 

On the drawing, plaintiff's exhibit 4, the water wall cor¬ 
responding to this model is shown at the far side of the com¬ 
bustion chamber, and is indicated by the vertical tubes. 

What is indicated on this drawing, plaintiff’s exhibit 
number 4, ais the bottom header F, would correspond to 
this pipe, this big pipe, at the bottom of this model. And 
the vertical parallel lines running from that bottom header 
upwardly to what is indicated as upper header 0 would cor¬ 
respond to the smaller vertical tubes on the model, with 
fins. The upper header G would correspond to the pipes 
shown on the model at the upper end of the tubes. The 
water would come into the bottom header and flow through 
it into the vertical tubes upwardly and into the upper 
header and then out to the steam drum. 

The lower part of the water wall was covered with brick 
in order that the fuel bed would not rest up against the 
cold tubes. That was done in order to satisfy some of the 
people who objected to the water wall. They said that it 
would put the fire out; take too much heat away from it. 

That practice was continued, in subsequent installations, 

but verv much reduced in area. Verv little fire brick was 

used along the side of the stoker. In the case of powdered 

coal boilers everv installation has absolutely no fire brick 

• • 

on the inside of the combustion chamber. 

Xow, refer,ring to plaintiff’s exhibit number 5, the water 
wall that corresponds to this model is shown by the vertical 
lines at the top of the photograph—this black rectangular 
space there on the photograph. 

The part below that is fire brick, which I previously re¬ 
ferred to, for covering the lower part of the wall, next to the 
fuel bed. 

50 We found later that we had considerably too much 
of that fire brick in there, and reduced the area on the 

next installation. 

The circulation on this unit, plaintiff's exhibit number 4, 
is from the steam drum, shown at the right, down through 
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the pipes or tubes marked “A” into the downcomer header 
marked “B”. 

Some of the water passes through these connections de¬ 
scribed, into the horizontal steam generating tu]}es, indi¬ 
cated on the drawing, into the front header or return header 
at the left side of the boiler; and passes into the Horizontal 
pipes, and back into the steam drum. 

The circulation for the water wall is the same down to 
the bottom of the downcomer header at the right of the 
drawing. The water passes from the bottom of tne down¬ 
comer header into the mud drum D, and thence flo\ys across 
the side of the boiler to the left-hand end of tlnj> bottom 
header, marked F. It flows through the pipes marked E. 

The water flows from the bottom header through the 
vertical tubes forming the water wall of the combustion 
chamber, into the upper header marked G. 

From the right-hand end of this header the water flows 
through an upcomer pipe into a cross header opposite the 
center line of the steam drum. The water flows fl-om this 
header through a number of small connections or pipes into 
the steam drum. 

In boilers 51, 52 and 53, these water walls wind} I have 
described were applied at the sides only of the furnjice, and 
the front and rear walls of the furnace were of Ordinary 
refractory construction. 

That represented the only use of the water wall that we 
felt at the time was necessary in order to protect the walls 
of these boilers. 

51 The principal trouble with the boilers up (to that 
time had been the maintenance on the side walls of 
the boiler furnaces; that is, at the sides of the stokers. And 
that is where the trouble came. We figured that the side 
walls, being water cooled, would afford sufficient protection 
to the front and back walls. So we didn’t put in water- 
cooled walls for the front and back of the furnace. 


Mr. DesJardins: I will offer the model that the ivitness 
has referred to, as plaintiff’s exhibit number 6. 

The Court: Very well. 

(The model referred to was received in evidence and 
marked ‘'Plaintiff’s Exhibit 6.”) 

I was familiar with the results of the operation of the 
boilers, 51, 52 and 53, after they were put in service. These 
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water walls allowed the rating of the boilers to be carried 
far beyond anything that we had ever experienced in our 
extensive experience in power house design. In fact, we 
never thought it was possible to get the capacity out of a 
boiler which we obtained out of the first boiler which was 
started up—boiler number 51. We absolutely got more 
steam per hour out of those boilers than had been thought 
possible. Far beyond what we thought was possible. The 
reason we went as far as we did was because Mr. Murray 
told us to just give that boiler the works; and he even didn't 
care if something let go. lie wanted to know how much 
capacity could be gotten out of the boiler. 

From the standpoint of saving in investment, the fact 
that you can get more steam per hour out of a given boiler 
means this. If jwe could, for instance, double the capacity or 
the output of a given boiler, it would only take one-half the 
number of boilers to supply the necessary steam generating 
capacitv for the station. If we should need onlv half the 
number of boilers, we would need onlv half the vol- 
52 ume of building; and it cuts down the amount of pip¬ 
ing that is necessary, and cuts down the investment of 
real estate in the plant, and all the auxiliary equipment. It 
reduces the cost all along the line. 

The engineers of this advisors* committee were fullv ac- 
* • • 

quainted with the results that had been obtained in the 
operation of boilers 51, 52 and 53, and very quickly changed 
their attitude as to the use of water walls. 

Boiler number 51 was the first boiler completed with 
water wall construction; and this boiler had probably re¬ 
ceived more publicity, 1 think, than any other boiler ever 
built anvwhere in the world. 

The results of the tests on this boiler have been published 
all over the world. AVe have accounts of papers presented 
in various countries. The technical magazines gave it con¬ 
siderable prominence. Many eminent engineers from the 
other side came to this country just to see these boilers. In 
fact, one very prominent engineer in France asked Mr. 
Murray to cable him as soon as the boiler was in operation 
so he could come over and see it. 

The water wall construction at Hell Gate station on boiler- 
51, 52 and 53 was such an advance in the art of building 
boiler furnaces: that steps were taken immediately to fur¬ 
ther carrv out the idea of water walls; and todav in large 
boilers there is practically one hundred per cent water wall 
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construction around the furnace. It lias entirely revolu¬ 
tionized the building of boiler furnaces, and liajs enabled 
the attaining of capacities far in excess of anything we had 
ever dreamed of. 

The capacity of steam boilers has been increased from 
two to five times what was possible before the development 
of the Murrav water wall. 

In some plants it is not necessary to get very much over¬ 
load. But in the case of central stations it is neejessarv to 
get as much capacity out of a boiler as can be economically 
justified. 

53 Especially in the case of emergency the water wall 

boiler has proved of great advantage, as 1114 capacity 
can be very quickly increased. Although normally this great 
overload is not used, in case of emergency it comes in verv 
handy to have that capacity. 

In the same floor space there are boilers operating today 
that have five times the capacity that was possible before 
the development of Mr. Murray. There are boilers today 
that have the capacity of a million pounds of steam per 


hour. And in one case for a short time, mer 


OU (1 ill 

:elv to 


find 


out how much capacity a boiler had, an output at the rate 
of a million and a half pounds of steam per hour was ob¬ 
tained from the boiler. Roughly, a million and a half 
pounds of steam would take care of the generators for the 
entire city of Washington, D. C. 

This water wall construction makes possible this tre¬ 
mendous increase in boiler capacity in the following ways. 

The use of this water wall construction around the com¬ 
bustion chamber enables the burning of greatly increased 
quantities of coal in the combustion chamber. 

The limitation before this development was the refrac¬ 
tory material forming the wall. The refractory Diaterials 
could not stand the high temperature of the burning gases. 
With the water wall it is possible to greatly increase the 
amount of coal which can be burned in the same size fur¬ 
nace. 

In other words, the furnace before was the limiting fac¬ 
tor. Today the furnace is not the limiting factor. As far 
as I know, nobody has ever pushed a water wall furnace 
to the point where it could not burn more coal. j 

The boiler today is just the same as it was before the de¬ 
velopment of Mr. Murray’s wall; that is, the boilef proper, 
the horizontal tubes. The boiler always had the capacity 
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before, but it never had the opportunity to do the 
54 work because the heat could not be gotten to it; that 
is, the heat could not be liberated into the boiler fur¬ 
nace. 

The tubes in the side walls form a steam generating sur¬ 
face, and they are the most efficient surface probably in 
the boiler. They generate steam at a very high rate. A 
square foot of surface in the water wall generates many 
times what a square foot generates in the overhead tubes. 

That steam enters into the steam drum and mixes with 
the steam from the overhead tubes. 


This element of the new combination, the circulating sys¬ 
tem of the water walls, not only serves to keep the walls at 
temperatures such that they will not deteriorate, but also 
serves as a valuable addition to the steam generating equip¬ 
ment of the boiler. 


The maintenance cost of boilers 51, 52 and 55 was materi¬ 
ally less than on the boilers which had been installed up to 
that time in that station. 

The maintenance on boilers built since then has been re¬ 
duced to the point where practically nothing is spent on the 
walls of the combustion chamber. 


The maintenance cost was $10,000 a year for some of 
these old refractory wall boilers. The furnaces which we 
later installed in the East River station of the New York 
Edison Company did not have maintenance amounting to 
more than a hundred dollars per boiler per year, due to 
the complete installation of the Murray construction all 
around the furnace. The maintenance was practically 
nothing on the furnace walls. That is true notwithstand¬ 
ing the increased rate at which steam might be and was 
produced in those boilers. The output of those boilers was 
materially increased over the original boilers in the Hell 
Gate station. 

55 I don’t think anvone has ever been able to deter- 

i % 

mine the maximum limit to which fuel can be burned 
in a furnace of this design. It lias been our experience so 
far that as fast as you can feed the fuel in, it can be burned 
efficiently. 

Mr. Murray shortly after the success of the boiler or 
the water wall was demonstrated at Hell Gate station, 
closed a contract with the International Combustion 
Engineering Corporation of New York to grant them 
a license for the exclusive use of the Murray development 
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throughout the world. By “the Murray development“ I 
mean the Murray water wall construction. 

At the time this contract was made I was vice-president 
and engineering manager of Thomas E. Murray, incorpo¬ 
rated: and all of the preliminary work had been {done in 
my office; and the representatives of the International 
Combustion Engineering Corporation came to my office to 
see the drawings and the studies which had been made. 

T was present at the office every day; and practically 


everv time that Mr. Murray came to the office I waj 
* » 

And T was present when he was negotiating with 


s there. 
the offi- 
Corpo- 


cials of the International Combustion Engineering 
ration. 

The International Combustion Engineering Corporation 
was headed by Mr. George E. Learned, tlie president, and 
Mr. J. V. Santry. I met them in the office at the tijne. 

The designs had been developed by our organizatilon, and 
the installation had been made for one of our clients. 

We were at that time installing boilers in tlie Sherman 
(’reek station, in which the International Combustion En¬ 
gineering Corporation was very much interested, a^ those 
boilers were to be fired by pulverized fuel. The combus¬ 
tion chambers of all the boilers which we had built and 
were building at that time had Murray watei* walls 
56 on the side walls of each unit. j 

The negotiations were carried on over a period of 
several weeks, and finally consummated bv the signing of 
an agreement of March 25, 1924, which agreement was 
signed bv Mr. Thomas E. Murray personally for himself 

and his associates and bv Mr. J. V. Santrv for the Inter- 

» % 

national Combustion Engineering Corporation. 

I have the agreement (producing a paper). It was signed 
bv Thomas E. Murray, and bv J. V. Santrv for the Inter- 
national Combustion Engineering Corporation. 

Mr. DesJardins: It is stipulated, I believe that we may 
use photostat copies of this agreement. 

Mr. Hostetler: It is so stipulated. 

Mr. DesJardins: I offer a photostat copy of the agree¬ 
ment of March 25, 1924, between Thomas E. Murrsjv and 
the International Combustion Engineering Corporation as 
plaintiff’s exhibit. 7. | 

(The document referred to was received in evidence and 
marked “Plaintiff’s Exhibit 7.”) 
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The International Combustion Engineering Corporation 
at the time this agreement was executed was a holding com¬ 
pany which had subsidiaries in the United States and vari¬ 
ous parts of the world. The subsidiaries were the com¬ 
panies which actually engaged in the manufacture and sale 
of equipment mainly for power plants, such as stokers, pul¬ 
verized fuel equipment, boilers, low-temperature carboniza¬ 
tion, and so forth. 

The principal object of the International Combustion En¬ 
gineering Corporation making the contract with Thomas 
E. Murray was to secure the rights to the water wall fur¬ 
nace or development for steam boilers which had been re- 
eentlv demonstrated at Hell Gate station. 

The success of these boilers demonstrated that remark¬ 
able results could be obtained, and the International Com¬ 
bustion Engineering Corporation were very eager to secure 
the rights to this development. I learned that from 
57 taking part in conversations between Mr. Murray 
and tliei International Combustion Engineering Cor¬ 
poral ion representatives. 

This agreement remained in force and effect until No¬ 
vember 1, 1929. The agreement was then cancelled because 
of a default in the rovaltv pavment under the terms of this 
agreement. 

It was cancelled by the executors of the estate of Thomas 
E. Murray. The International Combustion Engineering 
Corporation was reported to be in bad financial condition, 
and the executors of the estate did not desire to have this 
contract involved in a receivership. 

The International Combustion Engineering Corporation 
went into receivership in the latter part of 1929. 

In March, 192(5, two years after the original agreement, 
a modifying agreement was made between the Interna¬ 
tional Combustion Engineering Corporation and Thomas 
E. Murray. 

1 was personally responsible. I believe, for the modify¬ 
ing agreement, as I recommended to Mr. Murray that 
owing to the development of steam boilers made possible 
bv the Murray water wall, the International Combustion 
Engineering Corporation through their subsidiaries were 
marketing steam boilers with verv much reduced heating 
surfaces, but with tremendous steam capacities. The re¬ 
sult of this development was that although the capacity of 
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the boilers went up, the royalty paid to Thomas Ej Murray 
went down. 

So I recommended to Mr. Murray that the agreement 
be changed, and it was changed in March, 1926. T|iis is the 
original modifying agreement (producing a paper). 

Mr. DesJardins: I understand that Mr. Hostetler will 


s agree- 




stipulate that we may use photostat copies of thi 
ment. 

Mr. Hostetler: It is so stipulated. j 

Mr. DesJardins: I offer as plaintiff's^ exhibit 
58 number 8 the photostat copy of the modifying agree¬ 
ment of March 8, 1926. 

(The paper referred to was received in evidence and 
marked “Plaintiff’s Exhibit 8.’’) 

After the agreements were executed, I received the 
periodical reports from the International Combustion En¬ 
gineering Corporation through Mr. Murray. My duty was 
to check these reports to ascertain whether the Interna¬ 
tional Combustion Engineering Corporation had n^ade the 
correct report as to the installations for which royalty was 
due. A list was furnished to us every three montjis. 

I kept track of the installations as far as I could through 
reading technical magazines, and also from visits jto vari¬ 
ous power stations around the country. I checked these 
reports against the information which I had received in¬ 
dependent of the International Combustion Engineering- 
Corporation and also from reports of my own men who 
were traveling around. 

What determined in mv mind whether or not royalties 

• i * 

were duo on these installations was whether the installa¬ 
tions incorporated in their construction any of the develop¬ 
ments made bv Mr. Murrav on boilers 51, 52 and 53iat Hell 
Cate station or any improvements made thereafter. 

When I say “boilers”, I mean the water wall construc¬ 
tion of the furnace. That was all. 

I have the reports made quarterly by the International 
Combustion Engineering Corporation. These reports are 
headed “Murray furnaces—contracts closed”—tariou.s 
periods. 

The sum of $379,786.43 was paid by International Com¬ 
bustion Engineering Corporation to Thomas E. Murray 
or his estate; but there is at the present time a large sum 
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of money involved which has not been paid by the receivers 
of International Combustion, but which has been the sub¬ 
ject of many conferences between the receivers of Inter¬ 
national Combustion and the executors of Thomas 
59 E. Murray. This may amount to between $150,000 
and $200,000. 

These payments were made between March, 1924, and 
November, 1929. All of the payments were due during that 
period, but the final settlement was not made on pre¬ 
receivership claims until a year or so ago. This amount is 
independent of the $150,000 or $200,000, which is still due. 

The reports; showed the name of the customer, the num¬ 
ber of boilers, the horsepower of the installation, and the 
royalty due for those installations which were based upon 
the original agreement. The original agreement specified 
a payment per boiler horsepower on new installations and 
on the selling cost of old installations. In other words, 
where a water wall was put on an old boiler, that was paid 
for on a different basis from a new boiler. 

I have prepared from these reports a tabulation showing 

such data for the installations made bv International Com- 

% 

bustion Engineering Corporation before the receivership; 
for similar installations, if any, made during the receiver¬ 
ship of that company by the receivers: and also corre¬ 
sponding data for other furnaces designed and installed by 
others embodying the same Murray water wall construc¬ 
tion. I produce that tabulation. 

Mr. DesJardins: I offer as plaintiff's exhibit number 9 
a tabulation which appears in this booklet, headed “Mur¬ 
ray water wall installations,” and comprising ten pages. 

(The pages referred to were received in evidence and 
collectively marked “Plaintiff’s Exhibit 9.") 


The first four pages cover the installation of Murray 
water walls on new boiler installations, that is, where the 
water wall was installed at the same time that the boiler 
was installed: that is, before the receivership. The date, 
that is, the year, appears in the first column, the name of 
the customer in the second column, the make of the 
60 boiler ini the third column, the number of boilers in 
the fourth column, and the horsepower in the fifth 
column. That is the rated horsepower in each case except 
that it is the actual horsepower of the boilers that are in¬ 
cluded under the modifying agreement of March, 1926. 
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Under “make of boiler”, I have “B. & W.”. That means 
Babcock and Wilcox, the largest boiler manufacturers in 
the world. 

On page 5 is a list of the installations on new boilers 
made during the receivership of the International Com¬ 
bustion with the exception of the last item, whicjh was an 
installation by the successor of the International Com¬ 
bustion. 

On page 6 is shown the installations on old boilers. 
There is merelv the date of the vear and the name of the 

* * # T 

customer shown there, as the International Combustion 
Engineering Corporation did not report the ntimber of 
boilers or the horsepower of boilers, as the roylalty was 
based on the selling cost. Those were all installations of 
old refractorv walls which were torn out and the Murrav 

* I • 

wall put in in its place. 

Page 7 shows the installations of the Murray ^vall con¬ 
struction which were designed by Thomas E. Murray, In¬ 
corporated. For instance, the first two items j are the 
original installations made bv Mr. Murrav, the first one of 
which is the original installation at Hell Gate Station— 
boilers 51, 52 and 53. The last two are installations for 
outside concerns. 

On page 8 1 have listed the countries in which the Mur¬ 
ray water wall has been installed. It covers practically 
every country of any importance in the whole world. 


The second list of names shows the prominent! 


United 


States utilities and railways using the Murray walls. 
Practically all of the prominent utilities are listed there. 

The third list on that page shows the prominenjt indus¬ 
trial companies in the United States using tjie Mur- 
61 ray walls. It is quite a representative list. 

That data was all taken from the reports of the 
International Combustion Engineering Corporatipn. 

Page 9 shows the number of installations made during 
each vear. There are the number of boilers on which the 
Murrav walls were installed and the total boiler horse- 
power in that year. 

The total horsepower of new boilers having this Murray 
water wall construction installed before receivership was 
588,019 horsepower. After the receivership it wa>j 84,143 
horsepower. That is merely the rated horsepoweC The 
actual horsepower developed was probably three <t>r four 
times that. I 
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Page 10 is a similar tabulation for the horsepower of the 
installations made by Thomas E. Murray, Incorporated. 

The receivership was December, 1929. 

In checking the royalty reports rendered by the Inter¬ 
national Combustion Engineering Corporation under the 
license agreement with Mr. Murray, the principal factor 1 
considered in determining whether or not a rovaltv was due 
on these installations was whether the installations incor¬ 
porated the water wall development which had been made 
for the Hell Gate boilers numbers 51, 52 and 55, or any im¬ 
provement made thereafter. 

Referring to the list of patents and applications forming 
exhibit A attached to the license agreement, that is plain¬ 
tiff's exhibit 7, and particularly those relating to electric 
welding processes and apparatus, the International Com¬ 
bustion Engineering Corporation, at least, its subsidiaries 
which did the manufacturing, used electric welding: but it 
was not electric welding of the type covered by the patents 
listed and attached to the agreement. They used arc weld¬ 
ing, whereas the patents covered resistance welding. 

These patents were not a factor in considering whether 
a rovaltv was due. 

62 So far as I know, everv Murrav water wall made* 

bv the ilnternational Combustion Engineering Cor- 
poration was done without using any of the patents cover¬ 
ing resistance|welding referred to in the agreement. 

I have continued since 1925 to keep in touch with the lit¬ 
erature relating to boiler construction. 

The development on boilers 51, 52, and 55 probably re¬ 
ceived more public attention than any other boilers ever 
installed. Tlnj? technical press throughout the entire world 
commented on the development, and in many cases re¬ 
ported the tests which had been made on the first boiler 
number 51. 

I have clippings from technical press all over the world, 
and have reproduced a few of them in these photostats. 


Mr. DesJardins: I offer as plaintiff’s exhibit number 10 
a book of photostat copies of pages of the publications re¬ 
ferred to bv the witness. 

It is stipulated, is it not, Mr. Hostetler, that photostat 
copies of these pages of publications may be used, and that 
proof of the date and place of publication is waived ! 

Mr. Hostetler: It is so stipulated. 
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(The book of photostats referred to was received in evi¬ 
dence and marked “Plaintiff’s Exhibit 10.“) ; 

! 

Xow, referring to this book, plaintiff’s exhibit! number 
10, this first page “Water-Cooled Furnaces”, by [Howard 
W. Leitch, appeared in the technical magazine called 
“Power” on July 26, 1927. That is published in New York 
City. * | 

The second page is an editorial by F. R. Low, tli|e editor 
of “Power” on “Water-Cooled Furnaces”. He comments 
on the experience at the Hell Gate Station. It refeijs to Mr. 
Leitch’s article. That was in the same issue of “fower”. 

The third page is the title page or the front |)age of 
“Electrical Times”, a technical magazine published in Lon¬ 
don. The fourth page is an article on page 13 of the “Elec¬ 
trical Times” of October 9, 1924 on the Murravt water- 

* • j 

cooled furnace wall, bv David Brownlie. 

63 Mr. Brownlie is an English engineer who has done 

considerable writing for the English technical press. 
This article is continued on the next two pages, pages 414 
and 415, is it not. 

Page 414 of that article is a tabulation entitled “Results 
of tests on boiler number 51 equipped with ‘Murray’ side 
wall cooling tubes”. That covers the tests on the first boiler 
built with the Murray water walls, and it gives the results 
of the tests in quite considerable detail, giving the tempera¬ 
tures and the pressures, the quantity of coal and the quan- 

titv of water and the efficiency and so on. 

• * 

I was familiar with the results. This is a correct state¬ 
ment of the results of those tests. 

The next two pages in this book are page 29 and t)ie title 
page of “The Chemical Age”, issue of January l(j), 1925. 
I refer there to an article entitled “The Murray Wall 
Water-Cooled Combustion Chambers”. 

“Chemical Age” is published in London, England. 

The next page is the title page of “The Iron and Coal 
Trades Review” of February 27, 1925. That is published 
in London, England. The next page is page 346 of that 
issue, in which I refer to an article entitled “The ‘Mjurray’ 
Water-Cooled Combustion-Chamber Wall”. 

The next two pages are the title page and page '141 of 
the “Queensland Government Mining Journal” of April 15, 
1925. That is published in Queensland. Queensland is one 
of the British possessions down in the neighborhood of 
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Australia, if I remember rightly. That is probably a prov¬ 
ince of Australia. I refer there to an article entitled “The 
‘Murray’ Water-Cooled Combustion Chamber Wall. A 
Remarkable Invent ion * ’. 

04 The next two pages are the title page and page 17(1 
of the issue of May, 1925, of the “Indian and East- 
ern Engineer”, published in Calcutta, Bombay, and Lon¬ 
don. I refer to page 176, containing an article entitled 
“The ‘Murray’ Tube”. 

The next three pages comprise the title page and pages 
121 and 122 of the issue of July 31, 192b, of “The Engi¬ 
neer”, published in London, England. I refer to the article 
beginning on page 121 by Mr. II. 1). Savage entitled 
“Water-Cooled Furnace Walls”. The view in the upper 
right-hand corner is an isometric view of the Murrav water 
wall at Hell Gate station, boilers 31, 52, and 53. 

The view in the left-hand corner is an installation made 
at the Cahokia station of the Union Electric Light & Power 
Company, St. Louis. That shows the Murray water wall 
construction on the side walls and also on the wall at the 
right-hand side of that cut. 

The view in the lower right-hand corner shows a sug¬ 
gested arrangement of a steam generating unit. 

The next three pages are the title page and pages 174 and 
175 of the “Engineering and Boiler House Review” of Oc¬ 
tober, 1920, published in England. I believe it is published 
in Birmingham. I refer to an article beginning on page 174 
entitled “Mechanical Stoker Practice. Recent Develop¬ 
ments in the United States”. It is the first part of that 
article that refers to the Murray water wall. It is at the 
bottom of the first column, as follows: “It is well known 
that the pioneer design in this respect, developed from pul¬ 
verised fuel firing, is that of Thomas E. Murray.” 

The next three pages are the title page and pages SO and 

SI of the issue of “The Electrical Times” for Januarv 20, 

• ' 

1927, published in London, England. I refer to an article 
entitled “Developments in Furnace Design.” 

65 The next two pages are the title page and page 
142 of “The Engineer” for August 5, 1927. That is 
the same publication that is published in London, England. 
The part of this article on page 142 to which I refer is the 
description of the boiler at the Kip’s Bay station, which 
this article states will be the largest thing of its kind in 
the world. That is in the last paragraph of the article. 
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The boiler illustrated there has the Murray water wall 
furnace. j 

The next two pages are the title page and page 167 of 
“The Engineer” for August 12, 1927. This isTthe same 
publication, published in London, England. I 'am there 
referring to an article “An American Diary”. ! That de¬ 
scribes the East River station, having these Murray water 
walls. 

The next two pages are the title page and page 296 of 
the “Mechanical World” for April 20, 1928. The “Me¬ 
chanical World” is published in Manchester, England. The 
portion of this article which 1 refer to particularly is on 


where it 
low well- 


page 296 at the top of the right-hand column, 
states: “In 1923 the original installation of the 
known Murray fin-wall furnace construction as applied to 
three retort-type stoker-fired boiler furnaces at i the Hell 
Gate station of the United Electric Light and Po'jver Com¬ 
pany, Xew York City, went into commercial operation.” 

The next page is page 397 of “The Engineer’j' for Oc¬ 


tober 12, 1928, also published in London, England 


to the column on the right-hand side of the page in the next 


1 refer 


fire-wall 
ge is the 


to the last paragraph, referring to the Murray 
furnace construction at Hell Gate. The next pa 
title page for the article that has just been referred to. 

The next five pages are the title page and pages! 619, 620, 
636 and 637 of the “Transactions of the AmericaJi Societv 
of Mechanical Engineers”, volume 46. That was published 
in 1923 and covers the 1924 proceedings. That rep- 
66 resents papers read at the 1924 meetings. I refer 
particularly to the parts cf these pages .covering 
discussion of the boiler wall experimental work at jCahokia. 
I wouldn’t say “experimental work”. You might jsay “de¬ 
velopment of the furnaces at Cahokia”. 

And on page 620 it refers to the third step in j the fur¬ 
nace development, and mentions that this fin type of fur¬ 
nace protection has been reported as very effective in the 
stoker-fired boilers at Hell Gate station in Xew York, re¬ 
ferring to boilers 51, 52 and 53. This contains! the re¬ 
marks of one C. G. Spencer in discussion of the article read 
at this meeting. Mr. Spencer was an engineer for Mc¬ 
Clellan and Junkersfeld in Xew York City, who were the 
designers of the Cahokia station at St. Louis. 


4—6278a 
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The next three pages of this booklet are the title page 
and pages 1123 and 1124 of volume 47 of the transactions 
of the American Society of Mechanical Engineers, pub¬ 
lished in 1926. I refer to the article by Broido, in which 
he states that attempts have been made to water-cool fur¬ 
nace walls, but no serious consideration was given until 
some of the boilers in the Hell Gate station were equipped 
with fin wallsj Mr. Broido was a consulting engineer for 
a large industrial concern in Xew York Oitv. 

The last three pages in this book are the title page and 
pages 136 and 137 of volume 48 of the transactions of the 
American Society of Mechanical Engineers, published in 
1927. These pages cover the discussion by Broido, to whom 
T have referred before, in which he comments on the tests 
of the Hell Gate boilers to which I have referred before. 
It begins at the bottom of page 136 and continues at the 
top of page 137. In fact, it goes all the way down the 
page. 

67 The consensus of opinion of all of these articles 

was that the development on boilers 51, 52, and 53 
at Hell Gate station was a great success and offered great 
possibilities for decreased cost of maintaining furnace 
walls, and also of obtaining considerably greater capacity 
out of boilers than had ever been obtained before. 

The articles recognized the fact that this development 
was a verv distinct advance in the art of boiler design: and 
the mere fact that it was commented on in magazines all 
over the world is evidence that engineers appreciated this 
fact. 

The leading boiler manufacturer in the world in 1923 was 
Babcock and Wilcox. I produce a book entitled “Steam, 
Its Generation And Use”, published in 1923 by that com¬ 
pany. This book has been in my possession, I believe, 
since 1923. This book describes the history of the develop¬ 
ment of water tube boilers, and also describes and il¬ 
lustrates various designs of Babcock and Wilcox boilers, 
as well as including technical information for engineers. 

Every illustration in this book showing a boiler furnace 
shows a refractory furnace with walls made of fire brick. 
The furnace wall construction shown in that book repre¬ 
sents the highest development of the art as at the begin¬ 
ning of 1923. 

There is in this booklet no cut or description of any wall 
except a refractory wall. 
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Mr. DesJardins: I offer as plaintiff’s exhibit number 11 
the book just identified by the witness. 

(The book referred to was received in evidence and 
marked “Plaintiff’s Exhibit 11.”) | 

68 The furnace wall constructions as illustrated in 
this book have become obsolete today for tjie modern 

plant, except in the case of small boilers in heating 1 a house 
or building, or small power boilers. But for povj’er-station 
boilers that design has become absolutely obsolete. 

What has rendered that design obsolete is the develop¬ 
ment of the Murray water wall; that is, the construction 
used in boilers numbers 51, 52 and 53 at Hell Gajte station. 

I am acquainted with every installation made junder Mr. 
Murray’s supervision, as well as boilers in various parts 
of the world incorporating this design. 

The insulation on boilers 51, 52 and 53 wajs laid up 
against the tubes and held in position by a sjteel plate 
sheathing. 

V 1 

That insulation was supported on one side, that is, the 
side toward the lire, by resting against the tubes. The 
steel casing or sheathing was supported independently of 
the tubes. 

At the lower part of the furnace the insulation on the 
outside of the wall was tied in to the refractory wjall, which 
is shown in the photograph. I refer to that brick wall at 
the bottom of the water wall. That was tied in so that the 
entire assemblage was held together. 

The insulation was placed on the outside of |he water 
wall to prevent the radiation of heat from the ivalls into 
the boiler room. Otherwise the loss would be \terv high. 
This method of mounting the insulation on the outer side 
of the water wall was continued in some other installations 
of this Murray water wall construction. With modifications 
in details it was continued on all installations. 

The insulation which was put on the outside of the water 
walls in boiler 51 comprised about three inches <j>f refrac¬ 
tory material directly against the tube, and then a couple 
of inches of magnesia on the outside against the steel 

69 plate. The total thickness from the inside of the 
water wall to the outside was not over nine inches. 

At that time there was no precedent to go by, i^nd mate¬ 
rials were not available, at least, readily available, for use 
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on tlie outside of the walls. We didn't know exactly what 
to put on the outside. So we laid a fire brick against the 
tube, thinking that we needed that high resistant material. 
The weight was quite a factor. We didn't know whether 
it was safe to yarry all the weight on the wall; that is, the 
weight of the heat-insulating material, the refractory mate¬ 
rial. We carried the weight independently of the wall, in 
order not to put the weight of that material on the tubes. 

Mr. Murray,, however, was very much opposed to that 

idea. But we engineers who had to work out all the details 

and live with the thing were afraid that it was trving too 

many experiments at one time. So we induced him to 

adopt that construction, although he didn't want to. Mr. 

Murrav’s idea was that the whole weight should be carried 

bv the tubes; that the material should be fastened solidlv 
+ • 

to the tubes, as shown on the sketches in this patent appli¬ 
cation. Exhibit 3-G shows a type of construction which 
was advocated by Mr. Murray at the time of the building 
of the Hell Gate boiler. Mr Murray was very much op¬ 
posed to what we did. But he went to Europe about that 
time, and we sort of put it over on him. 

After the earlv installations the construction consisted 
of attaching the insulation directly to the wall. In other 
words, it was tied in to the wall at various points up along 
the lines of the tubes. 

70 I liavej three photographs of an installation made 

at the East River station of the Xew York Edison 
Company showing this later method of assembling the in¬ 
sulation on the water walls. Photograph 46991 shows the 
Murray water wall before any insulation had been applied 
to the wall. That is the side awav from the fire. That is 
the exterior of the wall. The furnace is bevond that wall. 

You will note that this is a solid metallic wall made up of 
tubes with fins attached to the tubes. You will note that 
there are clips welded to the tubes, and to those clips are 
attached and welded rods running horizontallv and ver- 
tically from the clips. Those rods are to form anchors for 
the insulating material to be attached to the outside of the 
wall. 

The next photograph number 47022 illustrates the wall 
with the first coat of insulating material applied directly 
against the tubes. The insulation in this case is inside of 
the reenforcing rods. 
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The third photograph shows the second coatj of insula¬ 
tion covering the initial coat, and also embodying the re¬ 
enforcing rods within the insulation. 

This is the final coat of insulation, the outsijde of that 
coat merely being covered with a hard finish to protect the 
insulation against damage. 

These photographs were taken of boilers installed at the 
Hast River station of the New York Edison Company in 
1926. 

i 

Mr. DesJardins: I offer these photographs as plaintiff’s 
exhibits 12-A, 12-B and 12-C. 

(The three photographs referred to were received in evi¬ 
dence and marked “Plaintiff’s Exhibit 12-A”, “12-B”, 
and “12-C”, respectively.) 


1 


Cross-examination: 


The arrows in Exhibit 3-C are supposed to indicate the 
flow of the water and steam. We have at the bottom a 
lower header from which vertical tubes extend upwardly, 
forming a side wall. To the right we have the downcomer, 
showing an extensive flow of water. To the left we find 
that nearly all the arrows point upward—no fl|ow down¬ 
ward at the left. 

A hot water system in a house has its circulation brought 
about by the heating of water. It is not at any kuch high 
speed as is manifested in these boilers. I mentioned that 
some of the velocity was caused bv the generation of steam 
in the tubes, which increased the velocity over the velocity 
created merely bv the heating of the water. 

The velocity in the downcomers of those installations 
that. 1 have referred to is less than the velocity intjhe risers. 

In the different banks of tubes, horizontal tubc^, as they 
are called, there is not much difference in the temperature 
of the water in those tubes relatively. Once volur boiler 
is heated up and the steam is being generated, if; is prac¬ 
tically all at the same temperature. The moment (he water 
reaches the boiling point, it starts to give up steam, so it 
cannot exceed the boiling point very much. Tljiere is a 
greater pressure at the bottom of the boiler, and therefore 
it can reach a temperature a little bit higher; but it is very 
small. 
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The covering of I lie boilers with asbestos or other insu¬ 
lating material was not new to Murray. The mere use of 
insulating material was not new. 

These articles in the publications to which I referred— 
relate to the Murray water wall development. 

1 believe Mr. Murray lias a great number of patents on 
various subjects. 

72 Those articles in the magazines refer to some of 
the features incorporated in these applications 
which are being argued here todav. 


Redirect examination: 


Steam at atmospheric pressure is generated at 212 de¬ 
grees Fahrenheit. The effect of greater pressure is to 
raise the temperature at which the steam will occur, in 
other words, to raise the boiling point of the water. That 
explains why the pressure in some parts of the furnace 
may cause steam to be given off at a higher temperature. 


Mr. DesJardins: I wish now, may it please your Honor, 
in order to have all this testimony at one point, to read into 
the record a stipulation which has been agreed upon with 
counsel for the defendant, as follows: 

It is hereby stipulated by and between counsel for the 
parties hereto that if Francis M. Fitzgerald were called 
and sworn as a witness in this case, he would testify in 
accordance with an affidavit which he has executed in this 
case, as follows: 


State of New York, 

Comity of Xcw York, ss: 

“Francis M i Fitzgerald, being duly sworn deposes and 
says that he resides at Rockville Center, New York: that 
during the period from January 1924 to January 1926 lie 
was Auditor for the Plaintiff, Metropolitan Engineering 
Company; that, on January 1, 1926 he became Secretary of 
that company and has continued to hold that office to this 
day: that, by virtue of his position with the Plaintiff, he 
became familiar with the license agreement of March 25, 
1924 between Thomas E. Murray and International Com¬ 
bustion Engineering Corporation, and the modifying 
agreement of March 8, 1926; that, the royalties due 
73 under this agreement were paid by International 
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Combustion Engineering Corporation to t lie plain¬ 
tiff, Metropolitan Engineering Company, and I under¬ 
stand that this was done by direction of Thomai E. Mur¬ 
ray; that the said agreement was cancelled by pie Execu¬ 
tors of the Estate of Thomas E. Murray on November 1, 
1D29, because of the default of International Combustion 
Engineering Corporation in the payment of royalties due 
under said agreement; that, during the life of tljiis agree¬ 
ment International Combustion Engineering Corporation 
paid royalties to the Plaintiff, Metropolitan Engineering 
Company, under this agreement as follows: 

1924 . ^25,000.00 

1925 . 57,038.90 

1926 .. ! 78,997.53 


1927 

1928 

1929 


75,000.00 

75,000.00 

37,500.00 

Corpora- 
an Engi- 


receivers 
at ion for 


That, International Combustion Engineering 
lion having gone into a receivership, Metropoli 
ncering Company was awarded by a Special Master ap- 
})ointed in said receivership the sum of $31,250 in settle¬ 
ment of claims for royalties due prior to the receivership; 
that there is now pending under negotiation a jclaim by 
Metropolitan Engineering Company against the 
of International Combustion Engineering Corpoi 
compensation for the use of the inventions covered by said 
agreement by said receivers in the course of said receiver 
siiip which compensation the Metropolitan Engineering 
Company claims should amount to approximately 
Further deponent savetli not.” 

FRANCIS M. FITZGEpALD. 

Sworn to and subscribed before me this 1st day of March, 
1934. " 1 

JOHN J. MULL1N, 

Notary | Public. 


$160,000. 
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Testimony of Mr. Lawrence , Resumed. 


Mr. DesJardins: I offer in evidence as plaintiff's exhibit 
number 13 a stipulated copy of the pending application of 
Thomas E. Murray for letters patent for boilers, serial 
number 642,427, filed May 31, 1923, as it now’ standb, includ- 









56 


METROPOLITAN ENGINEERING CO. VS. 


ing the drawings, and also papers numbers 15, 18, 22 1 -1>. 25 
and 27 in the matter of said pending application, this being 
the application involved in this suit. 

I may say that we have rewritten in one paper the speci¬ 
fication incorporating the amendment, so that it is a clean 
copy, involving all the claims in the case in question here. 

We have the drawings as thev now stand. There were 
some views cancelled. 

We have the paper by which the Examiner finally rejected 
claims 19, 21, and 22, and allowed claim 20. 

We have the examiner’s statement on appeal, another ex¬ 
aminer's statement on appeal, supplemental examiner's 
statement on appeal, and the decision of the Board of Ap¬ 
peals. 

I will ask that this be marked “Plaintiff's Exhibit 13”. 
1 may say that that shows on its face that it is stipu¬ 
lated. 

(The document referred to was received in evidence and 
marked “Plaintiff’s Exhibit 13.”) 

Direct examination (continued): 

I have read and do understand tlie application for let¬ 
ters patent filed May 31, 1923, by Mr. Murray, serial num¬ 
ber 642,427, a copy of which is plaintiff's exhibit 13. 

I discussed this application and the preparation of the 
drawings therefor with Mr. Murray during their prepara¬ 
tion; and, in fact, was conversant with the drawings 

75 before thev were finished and before Mr. Murray de- 

• % 

cidcd to file any application for a patent. 

The drawings were prepared in my office, or, at least, in 
my organization: and the drawings prepared by my organi¬ 
zation were those submitted to Mr. Usina, patent attorney 
for Mr. Murray. 

I followed the prosecution of this case from the time Mr. 
Murray presented the drawings to Mr. Usina. In fact, I 
was responsible for checking the original application and 
the various amendments submitted by Mr. Usina after 
that. 

I don’t know that drawing. Exhibit 3-A, was submitted to 
Mr. Usina, but the other drawings in this file Exhibits 3-B 
to 3-G, were submitted to Mr. Usina. 

Referring to the drawings attached to this application, 
copies of which form part of plaintiff’s exhibit 13, the boiler 
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unit is sliown in figure 1, and comprises the horizontal tubes 
62—By '‘horizontal tubes” I mean that they are approxi¬ 
mately horizontal, as thev are in all cases of boilers of this 
type—connected at their front end to headers z3 at the 
right, and at the rear or lower end to headers 2li 

The front headers 23 are connected at their upp^r ends to 
headers 48, which in turn are connected to headers 25, 
which is shown in figure 2, the combination of tli^ headers 
48 and the headers 25 forming the steam drum of tlie boiler. 
Instead of having a round drum, the steam drum \^as made 
up of a number of small headers connected togetljer. 

sides bv 

90 

a lower 


The combustion chamber is surrounded on the 


tubes 20, which are vertical tubes extending fron 
header 32 to an upper header 30. 

76 Between the tubes 20 are shown metallic closure 
pieces 42 in the lower left-hand corner, closing the 
spaces between the tubes 20. Those are indicated jjs broken 
off—the lower part of the tubes 20. They are not intended 
to extend the full length in that drawing. They are merely 
intended to be shown fragmentarilv there to indicate that 
they were closure pieces. 

In the space at the right-hand side of the drawing is 
shown the opening for the insertion of a grate On which 
the fuel would be burned. 

All of the headers and tubes comprising this bpiler arc 
interconnected for the free flow of water and steam through 
the various parts. 

Figure 2, which is a cross section of the unit shown in 
figure 1, shows the boiler in greater detail, with the grate 
58 shown at the right-hand side of the combustion chamber, 
the baffle 64, directing the flow of the gases through the 
overhead tubes and hence out through the opening 66 at 
the top left-hand corner. This drawing shows how the 
various parts are interconnected for the passage of the fluid 
therein. The connection is shown at 84 in figure 1 for the 
supply of feed water to the boiler unit. 

Figures 3, 4 and 5 show a detail of the side w411 tubes 
20, with the closure plates 42 and the insulating piaterial 
74 attached to the tubes and plates bv reenforcing wires 
76. | 

Those views 3, 4, and 5 correspond to plaintiff’s exhibit 
3-G. This forms the complete construction for {he side 
wall of the combustion chamber. 
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Figure G shows a modification of the design on the pre¬ 
vious figures 3, 4, and 5. This design shows a wall made of 
I-beams or H-beams welded together to form a solid wall. 
It is a solid group of tubes integrally connected, you 
might saw 

77 Figures 7 and 8 show a similar construction. 

Figures 9 and 10 show a modification, comprising 
a drawing of a boiler made up with walls previously shown; 
but the principal novelty of this drawing is the type of 
header which is used. The headers are horizontal for the 
overhead bank of tubes. 

When I say 4 ‘principal noveltyI mean the principal 
departure from the other drawing. There is no improve¬ 
ment shown in the water wall. It is just a different type 
of header fonthe horizontal tubes, as compared with Fig¬ 
ure 1. 


Figure 11 shows a modification of the side wall construc¬ 
tion, in which the tubes are shown tubular; and the metallic 
closure plates are approximately on the center line of the 
tubes. 

We used in the Hell Gate boiler the design shown in fig¬ 
ure 11 on the boilers 51, 52, and 53—the round tubes with 
the fiat plates approximately on the center line of the tube. 
That corresponds to that design there in that model Exhibit 
Xo. G except that in that model the tubes are not flanged 
over at the top; the plates are not flanged over at the tubes. 

In figure 1 there is shown at 84 the feed water, the make¬ 
up water, connection for the boiler. That is where Mr. 
Murray intended to put the feed water in. His object was 
that he would furnish cold water to the water walls in order 
to keep the temperature of the walls down. 

If the only water that circulated through the side walls 
were the make-up water which came in from this connection 
84, there might be a possibility of water backing up here 
(indicating). But you circulate much more water through 
the boiler than you add in the form of make-up. In other 
words, there are many times the amount of make-up that 
circulates through the wall and also through the overhead 
tubes. 

78 In the actual boiler this connection here comes 

across outside the boiler over to this end of the wall 
here; in ordet to provide for expansion of the overhead 
tubes independent of the side walls here. And also it made 
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it more convenient to get this connection here back (into this 
stream, so that the water in that pipe is heavy as compared 
with the water in the vertical tubes of the wall, and that fact 
has a tendenev to cause a flow. Of course, this! is solid 
water, whereas it here (indicating) is what you miiglit call 
light water. It might be 50 per cent filled with steam. So 
that the heavier column in this pipe will shove tie water 
up the side wall. 

The volume of one pound of steam, as compared [with the 
volume of one pound of water, is about 1 to 1300. That has 
an effect on the circulation because the steam tlnjit is en¬ 
trained in the water has practically no weight compared 
to the water: and therefore a column with a mikture of 
steam and water is verv much lighter than a column of solid 
water, causing a pressure difference between the two sides 
therein* causing a flow. 

This column of water in this downcomer header and the 
pipe leading to the bottom header of the water wall, has 
no steam in it. That is solid water going down to the bot¬ 
tom of the header. 

The columns contained within the tubes of the water 
walls have a mixture of water and steam. It mig)it be 50 
per cent of steam or it might be 70 per cent of steam. It 
is very difficult to tell. 

79 Referring again to plaintiff’s exhibit 13, Fig. 11 
of the application drawings, the plates 100 jvere at¬ 
tached to the tubes 86-A by arc welding. The purpose of 
the arc welding is to provide an integral connection petween 
the plates and the tubes, so that the heat absorbed by the 
plates will be transmitted to the tube 86, thereby tending to 
preserve the plate 100, which would burn out if it were not 
integrally connected to the tube. That is to facilitate the 
feeding of heat from the plates or fins into the watejr tubes. 

The fins 100 are overlapped but not attached together. 
The object of that was to give the fins on one tube! the op¬ 
portunity of expanding with relation to the fins on the adja¬ 
cent tubes. In other words that is so as not to make too 
rigid a construction. 

Referring now to claim 21 of the rejected claim|s, I am 
going to point out on the drawings of the application the 
elements which are referred to in this claim. 

The claim begins: “A steam generator including in com¬ 
bination approximately horizontal water tubes heated by 
convection.” The horizontal water tubes are shpwn on 
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figure 1 by tubes marked 6*2. These are indicated on figure 
9 bv tubes 112. 

80 The meaning of the phrase “heated by convection” 
used in connection with these tubes 62 and 112 is 
this. The tubes 62 are, with the exception of the bottom 
tubes just above the combustion chamber, not exposed to 
the radiant heat of the burning coal or gases in the furnace; 
but are heated by gases passing over the tubes, the gases 
giving up their heat by conducting heat to the tubes and 
thence to the water within the tubes. This form of con¬ 
ducting heat from one body to another is known as convec¬ 
tion. 

The heat which is given up by radiation from a hot body 
to another body is known as radiant heat. This is the 
heat which passes through the atmosphere without impart¬ 
ing anv of its heat to an intervening bodv. 

Heat is given up by convection when heated gas or heated 
air flows over a body and gives up its heat to that body. 
Radiant heat is similar to the heat received from the sun. 

In the conventional boiler of this horizontal tubular type 
the horizontal water tubes are heated bv convection. 

Continuing, the claim states—“and a furnace having a 
combustion chamber below said overhead tubes.” I have 
already pointed out the combustion chamber on the draw¬ 
ings of this application. 

The claim continues “a wall of said combustion cham¬ 
ber being composed of substantially upright tubes con¬ 
nected into the circulation of the generator.” The 


81 

The 


tubes are indicated by the numeral 20 in figure 1, 
with plates 42 attached to the tubes. 

“circulation of the generator” is the flow caused 


through the tubes and other parts of the boiler by the heat¬ 
ing of the water by the hot gases from the burning fuel. 
The heating causes a rapid flow of water through the va¬ 
rious parts of the generator, accelerated as steam is formed 
in the tubes, causing an increase in velocity in the circu¬ 
lating system. 

I produce a diagram illustrating the principles of cir¬ 
culation. 


Mr. DesJardins: I offer the same as plaintiff’s exhibit 
14, a diagram illustrating the principle of circulation. 

(The diagram referred to was received in evidence and 
marked “Plaintiff’s Exhibit 14.”) 
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Xow, referring to this diagram, plaintiff’s exhibit 14, 
figure 1, the flame at the left corresponds to that which is 
applied to the tubes of a boiler. The effect of th|at is to 
produce hot water and a mixture of hot water anti steam 
iii the left-hand leg. That makes the water column in the 
left-hand leg of the loop lighter than that in the right leg. 
That sets up a circulation in the parts of the loo]p. 

Xow, referring to figure 2, in that there is a fljjime ap¬ 
plied to both legs. The effect of that is to heat bpth col¬ 
umns of water equally and to produce in each a mixture 
of steam and water and a tendency to flow upward in the 
direction of the arrow. With this loop here, if ti e same 
amount of heat is applied on each side in the same manner, 
there is no tendency for an upward flow on either side. 
In other words, it is like boiling water in a kettle. 1 It will 
bubble all over. There will be no definite circulation in 
there. 

82 Mr. DesJardins: I offer in evidence as plaintiff’s 
exhibit number 15 a diagram illustrating the circu¬ 
lation of the conventional horizontal water tube boiler, 

which corresponds to that enlargement on the board. 

; I 

(The drawing referred to was received in evideilec and 
marked “Plaintiff’s exhibit 15.”) 

Referring to plaintiff’s exhibit 15, the horizontal water 
tubes here correspond to the left-hand leg of tlpe loop 
shown in figure 1 of plaintiff’s exhibit 14. That is where 
you put the heat on the system. The circulation in this 
boiler is from the steam drum here down through this cir¬ 
culating pipe here into the lower header, and then through 
the horizontal tubes to the upper header at the left-hand 
side. The mixture of hot water and steam goes up to the 
top header, and then through the series of pipes back into 
the drum, where the steam is liberated and goes out through 
the connection at the top; and the water returns to the 
circulation again. 

If those tubes were perfectly horizontal instead of hs they 
are you would get a very irregular flow. You would get a 
pulsation with no definite direction to the flow at £.11. It 
might shoot out this way one instant and out the other way 
the next instant. It would not go up toward the topj You 
wouldn’t know what would happen with a thing like that. 
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The tubes are always given a 
the flow. 


slight incline so as to direct 


Mr. DesJardins: I offer as plaintiff’s exhibit number 16 
a diagram illustrating the Murray water wall for combus¬ 
tion chamber|with vertical tubes connected in the circula¬ 
tion of the boiler. 


(The diagram referred to was received in evidence and 
marked “Plaintiff’s Exhibit 16.”) 

S.‘> Referring again to claim 21, the upright tubes of 

the wall are further defined in that claim as follows: 


“said tubes being spaced apart a distance not substantially 
greater than their diameter, and metal extensions from 
said tubes united thereto with good heat conducting joints 
and practically closing the spaces between them and pro¬ 
viding an increased area exposed to the direct radiant 
heat of the burning fuel and conducting such heat to the 
tubes, each of said extensions being limited in width as a 
maximum to the diameter of the tubes, the tubes and ex¬ 
tensions constituting a substantially closed wall exposed 
on the inner face onlv to the combusion gases.” 


By this claim we mean a steam generator or a steam 
boiler which includes in combination the horizontal tubes 
shown on that sketch on the board there (referring to plain¬ 
tiff's exhibit 16) and a wall of vertical tubes, as shown on 
the diagram, the two being connected so that the How from 
one set of tubes mingles with the flow of the other set of 
tubes at some;point in the cycle through the boiler parts. 

The tubes are spaced apart a distance not substantially 
greater than their diameter. The object of that is to have 
the tubes close enough together so that the closure pieces 
between the tubes will not be of an excessive length, that 

is, excessive length or width or whichever you want to call 

it, from the tube to the outermost part of the closure piece. 
The reason that it is not practical to have an excessive 

length of the closure plate out from the tubes is that the 
heat will not be transmitted back to the tube if that length 
is too great. In other words, the metal has a cer- 
S4 tain capacity for transmitting heat; and we found 
that that distance out from the tubes was less than 
the diameter of the tubes. In other words, that is the very 
maximum which we considered at the time could be used. 
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Tlic object of the good heat conducting joint isj so that 

the heat absorbed bv the closure plate can be transmitted 

» 

to the tube. If there is not a good heat conducting joint, 
the heat will not be transmitted to the tube, and th^ closure 
plate will very quickly oxidize and burn away. 1 

I refer to as the closure plates are shown on this model. 
These are the closure plates (indicating). We cajll those 
in practice the fins. 

As a matter of fact, this model is not strictlv in accord- 
ance with the claim in the spacing of the tubes. This 
model was made up when we were first studying this 
problem of a boiler wall; and this here was Mr. Murray’s 
first idea as to how to make it. But when we golf into a 
real study of the subject, we found that it was impossible 
to space the tubes very far apart, because the plate)* would 
burn off. 

There is another very good reason for keeping (he dis¬ 
tance down. If these plates are too wide, there is a|terrific 
stress set up in the plates, which causes the plates tJ) crack. 

If a crack starts out here (indicating the outer edge) 
and the plate is wide these plates being separate between 
the tubes, that crack will work right down through the 
plate, and eventually extend right through the boiler tube 
and allow the high-pressure steam and water to slipot out 
through the crack. 

We have had that trouble where we tried to go too far 
with the plates, where it was impossible to use a short 
plate. We filled it up with metal, never thinking we 
85 would get cracks. We figured that they might burn 


oil, but this is something that we had not figured on. 

The closure plates, because they are integrally connected 
to the tubes, provide an increased area exposed to the heat 
of the furnace, which absorbs the heat of the furnace and 
transmits it back to the tube. If the tube is heated, the 
water is heated within it. 

We found that that was the maximum distance which 


could be used between the tubes. 

That is shown in figure 11—the design which was actually 
used. 

These plates and these tubes are exposed to the heat only 
on the furnace side of the wall, the outside being covered by 
an insulating material such as we have shown there. 

There is an advantage in this construction comprising 
vertical tubes with the metallic fins and extensions from 
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the standpoint of making it easy to make openings in the 
wall where necessary. If the tubes were placed solid to¬ 
gether, thereiwould be no chance to provide what we call 
peep holes so that the fireman can look through the wall of 
the boiler. For instance, if a man wants to see into the 
furnace, we can just cut this plate out and provide an open¬ 
ing large enough so that a man can look in. 

If it is necessary to have access to the furnace, we can 
spread these tubes, as shown on this model, large enough so 
that there can be access for a man right through between 
the tubes. 

vSfi If the tubes were solid, it would not be possible to 

spread the tubes like that. They would have to be 
bent out into the aisle, which would take up aisle room and 
would not be a good form of construction. 

In claim 24 the tubes of the combustion chamber wall are 
stated to have “metal extensions from said tubes attached 
thereto with good heat conducting joints and practically 
closing the space between them but being free to move 
separately”. The reason for that phrase is that not all 
tubes in a boiler furnace are subjected to the same tempera¬ 
ture. For instance, the fire mav be more intense at the 
center of the furnace than it is toward the end. The result 
is that more steam is generated in the tubes at the center, 
and the temperature of the tube wall becomes higher than it 
does at the end. 

If the temperature is higher on the center tubes, the cen¬ 
ter tubes will expand more than the tubes, say, at the end of 
the furnace. As they are fixed to a common header top and 
bottom, if this were welded together solid, it would make a 
very rigid structure. The center wants to expand more 
than the end tubes. It would set up excessive strains in 
the wall structure if all the tubes were welded together 
solid. That is the reason for allowing the tubes to be free— 
so that they can expand independent of the other tubes. It 
makes a very much more flexible wall and prevents exces¬ 
sive strains. 

The Court: That is not covered by this claim 21 f 

Mr. DesJardins: Xo, your Honor. 

The "Witness: That was not in claim 21. 

ST Mr. DesJardins: I may say that that limitation oc¬ 

curred in the allowed claim 20, and it also occurred in 
this claim 24, which the Board of Appeals refused and re- 
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jected, notwithstanding: the fact that the Examiner in his 
supplemental statement had indicated that it was allowable. 
It was probably an oversight. I think the Board of Ap¬ 
peals perhaps entirely overlooked the Examiner’s state¬ 
ment there. 

Mr. Hostetler: We have gone into the matter, and Mr. 
Des Jardins is correct. It was an oversight in nojt allowing 
that claim. We waive the rejection to that claiiji. 

Mr. DesJardins: You are willing to consent t^> a decree 
as to claim 24? 

Mr. Hostetler: As to claim 24. 

i 

Witness continues: The boilers numbers 51, $2 and 53 
at Hell Gate station comprise all of the dementis covered 
in the patent application 642,427. They are connected in 
the same arrangement as shown in the application. 

There have been constructions in which the tubes are 
rigidly attached to each other. The claim is made ^hat those 
pieces between the tubes remain rigidly connected. As a 
matter of fact, after a year or so those closure pieces are 
no longer rigidly connected; but the tubes are sliding 
through the pieces. So that the strains which have been 
set up have loosened the joint. But as erected in the first 
place it does get around our claims where the 
separate from each other. In that construction, 
rigidly connected at the start, but gradually wbrk loose, 
so that after a while they are not rigidly connected 

88 Mr. DesJardins: May it please the Courtj, in order 
that we may have before us the patents on ^vhich the 
Board of Appeals rejected these claims, I offer in| evidence 
as plaintiff’s exhibit 17 a book containing the patents set up 
in the answer. There are four patents. The names appear 
on the outside of the exhibit. 


tubes are 
tliev are 


(The document referred to was received in evil 
marked “Plaintiff’s Exhibit 17.”) 

Referring to the Griffiths patent No. 743,271, app| 
this book, the boiler consists of the steam drum 21 
5, with horizontal convection tubes 22, headers at 
of the approximately horizontal tubes—with tln^ 
23 and 24 at the ends of the tubes 22; the side wall 


ence and 


earing in 
in figure 
each end 
headers 
tubes 33, 


the grate 18, a lower header 32 for the side wall tubes, 
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baffles 41 in.two locations among the horizontal tubes— 
those are the solid lines—one in the heart of the approxi¬ 
mately horizontal tubes—and the other at the top—a bridge 
wall formed of tubes 20, that vertical set of tubes there 
right near the center, in the lower part of the drawing. The 
fire door 20 at the lower left; an insulating casing 16—that 
is across the hearth—a steel casing outside of the insulating 
material, which is marked 11, 12, 13, 14 and 15. They don’t 
all appear on this drawing. 13 and 14 are on figure 5. 

A feed pipe. That apparently is the pipe shown coming 
in at the upper left-hand corner of the boiler, al¬ 
though that might be the steam outlet. lie does not indi¬ 
cate what it is. 

80 The fuel is burned on the grate IS; and the prod¬ 

ucts of combustion pass among the tubes 22 in the 
lower bank and out through the opening between the upper 
and lower banks of those horizontal tubes, around the 
right-hand end of those horizontal baffle tubes. 

The gases pass through the upper approximately hori¬ 
zontal tubes, over the end of the upper baffle, and then back 
parallel to the steam drum, and out through the opening 
27, which is the connection to the stack. 

The water in the steam drum is supposed to have its 
level between the upper and lower tubes entering the steam 
drum. That is, the tubes 33 enter into the steam drum at 


two different levels, as shown in figure 3. That dotted line 
across the boiler indicates the level of the water. The 


dotted line indicates the water level, which is supposed to 
remain stationary between the upper tube 33 and the adja¬ 
cent tube 33. 


As a practical matter, however, the level in a boiler 
never remains constant. We know that from looking at 
the water glass in a boiler in our own home. Even there 


with very little evaporation, the water level fluctuates. In 
a power boiler this fluctuation is very much accentuated 
and may vary from 12 to IS inches depending upon the out¬ 
put of the boiler. 

In other words, this boiler has a theoretical water line, 
which in actual practice could not possibly exist. 

90 If the boiler when started up has the water line, 
as shown by the dotted line—and as Griffiths states 
in his patent, it should be between the upper and the lower 
openings—when the heat is applied, the water in the tubes 
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and in the side wall will expand; and that water jline must 
rise above the upper openings, or, at least, up to |the upper 
openings, in order to take care of the expansion of the 
water. 

If the output of the boiler, the steam demand of the 
boiler, should be increased suddenly, the volunjie in the 
side walls and in the horizontal tubes must bej occupied 
partly by steam, which will displace water; and that dis¬ 
placed water has only one place to go, and that i|s up into 
the steam drum. So the result is that the water! line will 
rise, and it might even go up a foot or more. 

Xow, on the other hand, if the demand on the boiler 

should suddenly decrease, as would happen if the tire 

should go out due to mechanical troubles, or if the load 

required of the boiler should be suddenly decreased, the 

tubes on the side walls, which are partially filled with 

steam, must immediately release that steam, as tljere is no 

more heat being applied. The space occupied by the steam 

will be filled bv water. The water can onlv come 

* » 

place and that is the steam drum. The result isj 
water level in the steam drum will drop. It ma 


from one 
that the 
jy drop a 


foot or more. The result is that there will be po water 
going down into the side wall tubes, as the wate|* level is 
below the side wall tubes when that happens, 
bl Assuming that the steam drum 21 of thej Griffiths 

patent is filled with water until the water level as- 

figure f), 
ill of the 


sumes the position indicated by the dotted line in 
and assume that there is no fire on the grate IS, ;j 
side wall tubes would lie filled with water. The 


approxi- 


matelv horizontal tubes would be filled with water. Tin* 
various headers and the various baffles all would lie filled 
with water. 

Assuming that a fire is started on the grate IS and the 
fuel burns at the intended rate, so as to send a stream of 
hot gases through the path indicated, the first effect would 
be to heat up the water in the entire system. This would 
tend to cause a flow upward in the approximately horizon¬ 
tal tubes and in the side wall tubes. There would only be a 
slight tendency for that flow before steam is generated. 
There would probably be some flow down the sjide wall 
tubes. 

But as steam is formed, then the conditions will become 
entirely different. When you generate steam, l! believe 
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that the flow will have a tendency to go upwards in every 
tube of that boiler. In other words, there will be no down¬ 
ward flow which could supply the horizontal tubes and 
various other parts of the boiler. 

This I can illustrate probably better from the diagram. 
(Referring to diagram illustrating the Griffiths construc¬ 
tion.) Here is the fire (indicating). In order to make this 
Griffiths boiler work, water must come through one of the 
lower pipes down through some of these side wall tubes. 
Naturally, if the level is below the opening, no water can 
come down. If the level is above the upper tube, we have 
not the condition which exists, as stated in the Griffiths 
patent. 

92 Now, if we apply heat on two tubes, these two tubes 
(indicating), the same heat heats this tube (indicat¬ 
ing) and this tube, and that heats this tube. In other 
words, we have heat imparted to the water in each one of 
those tubes; and the tendency is to try to cause a flow up¬ 
ward. I refer to the two tubes marked “downcomer 
tubes". Now, what will happen will be that you will blow a 
column of water out of each one of those side wall tubes, 
and you would probably get down to the point where you 
will be just making steam here (indicating) without hav¬ 
ing anv flow through the tube at all. in other words, vou 
would keep on generating steam here until all the water was 
turned into steam. The onlv water is that which is in the 


tube at the start. With this design of boiler no water in 
my opinion can come back from the steam drum. In other 
words, it is a boiler that could not possibly be operated, for 
the reason that we have not the means whereby you are 
assured of a flow from the drum down into the vertical 


tubes on the side wall. 


Another thing. It is impossible to get flow without a 
drop in pressure. You must have a pressure loss in order 
to get flow. A difference in pressure. Now, in order for 
water to get into one of these tubes from the steam drum, 
there must be a difference in pressure. 

If the top of this tube is right at the water line, as shown 
in the Griffiths patent, the effect would be that the moment 
water tried to flow into that opening, there would be a 
reduction in pressure. 

Now, as the water is already at the boiling point in the 
drum, the moment the water tried to get into that tube, 
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there would be steam formed, because, if vou take! water at 
the boiling point, although you may not be generating 
steam at the moment, if you reduce the pressure, you will 
immediately generate steam. 

93 The result of that would be that the top of these 
tubes would become steam bound; and as tfie steam 

could not flow downhill, it would have to remain in the tube, 
and it would block the flow of water from the stejim drum 
into that tube. 

Referring to the tubes marked 41—that is, the baffle 
tubes—and the tubes marked 20—that is, the bridge wall 
tubes—and to tubes such as 42 and 43, the object of these 
is to form baffles. Xow, those tubes are connected at each 
side to the side wall tubes. In other words, here is a wall 
on one side, and there is another wall over here (indi¬ 
cating). These tubes are connected from the tube on one 
side to the tube on the other side. In order to get a flow, 
as 1 mentioned before, there must be a difference in pres¬ 
sure. If there is no difference in pressure, there is no 
flow. These tubes, being connected at the same level on 
each side of the boiler furnace, are connected to joints of 
the same pressure; and therefore there can be no| definite 
flow through these tubes. The result would be tlijat those 
tubes would burn out in a very short time. 

Those are horizontal tubes, such as I mentioned earlier, 
where there would be no tendency to flow in either direc¬ 
tion. I mentioned that there could not be any definite flow 
in a horizontal tube like that, connecting to points of the 
same pressure. 

The baffles 41 are shown on the patent drawings in that 
position there (indicating). 

Xow, referring to the inclined tubes 22, which I called 
approximately horizontal tubes, there is only one way of 
getting water into the approximately horizontal tubes, and 
that is from the bottom header called the mud drum. The 
water must come down from the side wall tubes into the 
bottom headers. And here (indicating) we have a connec¬ 
tion from the side walls to a cross header. 

94 The water flows from the mud drum, figure 2 of 
the patent drawings, into this cross header, and up 

this way (indicating) into the approximately horizontal 
tubes, flowing this way, and up to the steam drum. 
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That is the way it is supposed to happen. But, if the 
water cannot get down through the side wall tubes, it can¬ 
not get into this cross header. And, if it cannot get into 
the cross header, it cannot come up here into the drum. 

The water and steam are coming through the horizontal 
tubes in this direction (indicating), that is uphill. And this 
must be relieved through the upper connection into the 
steam drum. So that it would be impossible for the water 
to come back through that connection rather than through 
here (indicating). 

The purpose of inclining those approximately horizontal 
tubes is to make sure that the flow is in a definite direction. 

Mr. DesJardins: I offer as plaintiff's exhibit number 
IS a copy of the chart entitled “Diagram Illustrating Ab¬ 
sence of Circulation from Horizontal and Vertical Tubes 
of the Griffiths Boiler." 

(The diagram referred to was received in evidence and 
marked “Plaintiff's Exhibit 18.") 

In my opinion the steam boiler shown in the Griffiths 
patent absolutely does not have a circulation; for the rea¬ 
sons I have indicated. 

If I had to start a powdered coal fire in that boiler, L 
would run to the door as fast as I could. It is absolutelv 
unsafe. 1 don't know that that boiler has ever been 
built. 

flu We have made inquiries to try to find out whether 

or not a boiler, as shown in the Griffiths patent, has 
ever been constructed. So far as we could find out, the 
boiler has never been built. 

My opinion that the boiler of the Griffiths patent is in¬ 
operable is based upon its lack of circulation and that 
opinion is confirmed by other engineers of considerable 
standing, with whom I have discussed the construction of 
the Griffiths boiler. I don't know that I can state the 
names of all the people 1 have discussed this with. But. I 
discussed it with Professor Christie of Johns Hopkins; and 
he gave me his opinion that that boiler was not an operative 

boiler, which coincided absolutelv with mv view. 

« * 

In my opinion, the vertical tubes marked 33 in the 
Griffiths patent are not connected into the circulation of tin* 
generator. The water would not get from the steam drum 
to the approximately horizontal tubes; and, if this is the 
case, there can be no circulation of the steam generator. 
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The vertical tubes 33 of Griffiths are not spaped apart. 
They are placed one against the other. There are no ex¬ 
tensions from these tubes. 

The combustion chamber wall of the Griffiths patent, I 
would say, is the insulating material 16 and the plate on 
the outside of that insulating material 13 and l 14 and so 
forth. This can be seen bv reference to figure 3. The gases 
can circulate through that boiler. 

At the top of the figure, you will notice that thje tubes 33 
are spaced apart. Xow, the gases can go thrbugh that 
opening into the space between the tubes and the insulating 
material, so that there would be a tendency for circulation 
of hot gas through the space on the outside of tlio^e vertical 
tubes. The effect of that temperature would be tq deterior¬ 
ate the asbestos. I think he uses the word “asbestos” here 
in one place. Yes. He says 4 i asbestos”. Tin* asbestos 
would not last very long. 

96 I note in the Griffiths patent the follow 

ment of the object of the invention, appearing on 
page 1, lines 10 to 19, as follows: 


ing state- 


“the same has for its object more particularly to provide 
an internally-fired sectional water-tube boiler presenting 
increased heating surface and capable of holding a large 
body of self-contained water separated into numerous small 
volume's, whereby to insure rapid evaporation and produc¬ 
tion of dry steam, induce a more perfect circulation of 
water, and yield a steady water-line.” 


This construction illustrated bv Griffiths would not ac- 


uitent. 
able anv- 


complish the objects which Griffiths states in his 

There is nothing in this patent which would ei 
body to burn a greatly increased quantity of coal and secure 
a good circulation in the boiler. 

This patent teaches the art absolutely nothing.! I would 
sav that it leads the art in the wrong direction. 

I don't think that this boiler would be passeji by any 
boiler commission in the entire United States. lit is abso¬ 
lutely unsafe. 

The boiler illustrated in the McClellon patent number 
1.474,156. issued November 13, 1923, is a boiler of the loco¬ 
motive type. It is a fire-tube boiler; not a water thbe boiler, 
as called for in our application. 
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A fire-tube boiler is practically a tank through which 
there are a number of tubes passing. The gases flow 
through the tubes which are in the tank. The gases heat 
the tubes, and this heat passes through the outer wall of 
the tubes into the water. It is just the reverse of what 
occurs in a water tube boiler, where the water is on the in¬ 
side of the tube, and the gases are on the outside 
of it. 

97 The problem- which I mentioned in connection with 
the water tube boiler for power plant use are not 
encountered in the construction and operation of a fire- 
tube boiler. 

The fire-tube boiler is in a different class than the water 
tube boiler, and is used mainly in locomotives or for small 
industrial power plants where cheapness in the case of the 
industrial plant is the principal consideration. 

The water tube boiler has not been developed for loco¬ 
motive use except in a few experimental cases, whereas the 
fire-tube boiler has been the standard type of boiler, 1 be¬ 
lieve, since the first locomotive was used. 

The boiler illustrated in tlie McClellon patent consists of 
tlie steam drum 1, which is the principal part of the boiler— 
this large drum. That is what I referred to as a tank. 

In figure 1 at the front end of the drum 1 is shown an 
extension which is illustrated further in figure 2. There 
are three extensions, numbered 11 and 11. They are shown 
in figure 5 in cross section. 

These are what McClellon calls crown drums. They are 
merely extensions of the main drum 1. The tubes 79 in 
figure 5 are shown at the side of the fire box. Those are 
water tubes at the side of the furnace. The fire tubes arc- 
indicated by the numerals 3 and 5. 5 appears right under 
the center crown drum. 3 appears at each side near the 
bottom of the main drum. 

The mud ring 58 is shown at the bottom of the side tubes 
79. 


The arch tubes 115, and the firing door is shown by nu¬ 
meral 63 in figure 1. 

98 These form the principal parts of the boiler, with 
the exception of short tubes or headers in various 

parts. 

The grate is located along tlie line A—A in figure 1. It 
is right near the bottom of the drawing. It is a dotted line 
with letters just at the ends. 
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The gases of combustion pass from the fuel bed A—A 
vertically and then around the right side, right-h^,nd end, 
of the horizontal baffle 120. That horizontal baffle rests 
on those tubes 115. 

The gases then flow parallel to the crown drums, ap¬ 
proximately parallel, and enter the fire tubes 3 anti 5. At 
the ends of those tubes the gases pass to the smoke stack 
of the locomotive. 

The crown drums 9 and 11 may be considered! merely 
as extensions of the tank 1. 

The MeClellon patent does not show a steam generator 
which includes approximately horizontal water tube^ heated 
bv convection. It does not show a combustion chaihber be- 
low the horizontal water tubes. I would sav there is no 
circulation in the boiler shown on the MeClellon patent. 

The gases circulate through the tubes, but there is no 
circulation as we speak of circulation in the maim part of 
the boiler, as there is nothing to form a definite direction 
of flow in a boiler of this type. It is very haphazard. The 
steam conies up almost in any place. 

There is not in the MeClellon patent a combustioh cham¬ 
ber wall composed of substantially upright water tubes 
connected into the circulation of the generator. 
Referring now to the fire-box wall of the MbClellon 


99 


patent, I do not find in that patent any shea 


hing of 


insulating material united to and supported by such wall. 

In figure 2 of this patent 87 and 89 show insulating ma¬ 
terial and a cover plate on the outside of the insulating 
material. It is not united to and supported by the wall of 
the combustion chamber. 

There is nothing in the MeClellon patent which would 
lead anyone to make use of the same for developing a 
furnace for stationarv boiler use. The MeClellon construe- 
tion is only a modification of the furnace wall which has 
been used on locomotives for years and years. l|n other 
words, MeClellon merely replaced the hollow side wkll type 
of boiler furnace by a type of tubular construction—j-merely 
a change in the form. 

I believe it was suggested by the Board of Appeals, that 
MeClellon would teach one to space the vertical tpbes 33 
of Griffiths and to put metallic extensions between such 
spaced tubes. If one should do that, it could not dure the 
objections which I have noted to the construction! of the 
Griffiths patent. I would say that it would make the Griffiths 
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boiler worse, as each tube would have to absorb more heat 
and therefore would require more water. As there is al- 
readv a deficiencv of water, the condition would be ag- 
gravated. 

The Junkqrs patent number 1,125,113, does not show a 
boiler furnace, or, for that matter, any kind of a furnace, 
in this particular patent. It is necessary to refer to a prior 
patent of Junkers in order to find out the use to which this 
wall is intended. You have to refer to patent number 
1,085,341, which is mentioned in the Junkers specification. 

Now, if you refer to that prior patent, you will see 
100 that it does not refer to a steam boiler. It refers to 
a hot water heater as tliev are used in vour home 

7 • • 

for heating hot water. It is not a steam boiler, and cer¬ 
tainly not a steam boiler for power use. It is merely a hot 
water heater. 


The Junkers patent number 1,125,113, shows a proposed 
form of wall for a combustion chamber. Junkers proposes 
using water tubes on a wide spacing with flat or curved 
plates to enclose tlie space between the tubes. Those tubes 
are indicated at 2. The flat plates are indicated by 1 in the 
first figure. 

The plates are in some cases, you might say, lapped 

around the tubes. Tliev are not attached to the tubes in 

% 

the manner which I have shown on the model, which was 
used by Murray, Plaintiff’s Exhibit number (>. These 
tubes are spaced much too far apart for use in a boiler of 
the type we have been discussing. The plates would be 
much too wide to stand the excessive temperature of a 
boiler furnace, and excessive strains would also be set up 
by tlie temperature of these plates. 

The type of hot water heater that Junkers proposes this 
wall for is a heater with a water coil through which a gas 
flame passes. The tubes 2 are the separate rings of the 
spiral coil. What he proposed was simply to put strips 
between the individual rings of the spiral coil. The tem¬ 
perature in a hot water heater would be very low. It 
wouldn't even be half the temperature of a steam boiler. 

In figure 4 they attach the tubes to the plates at the side. 
But the defect in figure 4 is that the plate 5 on one tube is 
attached to the plate 5 on the adjacent tube. In other 
words, it would make it a very, very rigid structure; which 


would set up excessive strains in the structure. It could 
not be used for a power boiler at all. 
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101 The plates 5, even though they were not attached 
to each other, are so wide that they possibly could 

not last long. My prediction would be that those plates 
would crack through to the tubes inside of two w(ieks, from 
our experience with fins of the type that we have been 
using. That is because the plates are very much wider 
than the maximum diameter of the tubes. But the worst 
defect, I think, or one of the worst, is that the plates are 
attached together, which is a very bad thing in! a boiler. 
That is serious when you have plates much wider than 
the diameter of the tubes. The further apart jyou have 
the tubes 2, the worse strains will be set up in ^he plates 
5. Take figure number 1, for example, where thp plate is 
wrapped around the tube. That plate could not] possibly 
remain attached to the tube 2 as shown, because the ex- 

I 

pansion of the plate 1 would just tear that plate off the 
tube. It is an ideal arrangement for pulling the pjate away 
from that tube. 

The Breen patent, number 590,962, shows a l|ot water 
heater. It is not a steam boiler. It is the ordinary con¬ 
struction used in household service for hot water heating. 
There is no circulation within this hot water heater. The 
circulation must be through the whole house heating sys¬ 
tem, up through the radiators and various risers and the 
expansion tank. There is no circulation within tl is. It is 

merelv a hot water heater such as has been used for manv 
% • 

Years. 

* 

I can see no resemblance between this patent and the 
Murray construction at all. 

There is absolutely nothing, in my opinion, in these four 
patents in this book, plaintiff’s exhibit 17, whiih would 
lead anyone to develop the wall as described in thb Murray 
application. 

102 In my opinion no engineer, exercising merely the 
usual skill of an engineer in this art would, from a 

study of the four patents included in exhibit number 17, 
arrive at a boiler construction such as that of the Murray 
application or of boiler 51 at the Hell Gate station. 

Cross-examination (continued): 

In the Griffiths patent as shown on the drawing an en¬ 
gineer could not control the water level. In a bojler built 
from this patent my opinion is that the water level could 
not be maintained as shown on the patent. The w^ter flue- 
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tuates in anv steam boiler with fluctuation in the demand. 

In an ordinary boiler when the water level gets below 
the crown sheet, vou mav burn out vour crown sheet if the 
water is; off of that crown sheet too long. Momentarily it 
would not burn out. The crown sheet is the sheet of metal 
over the fire box. 

When the water level gets below that, there is likelv to 
be an explosion if it was a stationary boiler, but in a loco¬ 
motive boiler, with the agitation that it gets, the wall of 
the furnace would probably be kept wet on the inside sur¬ 
face. It does not necessarilv mean that vou would get an 

« » w 

explosion immediately. 

It is possible for a man to operate this device (referring 
to plaintiff’s exhibit 18) so as to keep sufficient water in 
there (pointing to the steam drum on the diagram) to 
cover the openings of these tubes, but he does not say that 
it can be operated that way. He says that the water line 
is between those openings, and that was apparently a very 
essential point! in his ideas on the circulation of the 
boiler. 

10.‘> The water line in the boiler of the type shown by 
Murray is approximately at the center of the 
steam drum. 

An engineer cannot maintain it right at that point. It 
is not necessarv to maintain it there. 

The water level in Griffiths, I should say, would have to 

be above the top tube of that boiler; and even then the 

flow would not go down through the tubes. It certainly 

could not do that as shown bv Griffiths. 

• 

I don’t believe the water would descend down the rear 
end of this boiler when the heat is at the front end to a 
sufficient extent to supply the side walls. There might be 
a slight flow at the very ends of the boiler. But the flow 
would be so slight that it would not even take care of the 
side walls. 

There are many points of difference between Griffiths 
and Murray. In the first place, on the Murray boiler the 
water is not taken off at the center line. The water on the 
Murray boiler is taken off at the bottom of the drum. 
Even assuming that there is sufficient water in the steam 
drum to supply the boiler, they are not comparable. 

In the first place, the Murray tubes are not fed the same 

as this. The Murrav tubes are fed this wav: The water for 

• % 

the Murray tubes comes down through this header (refer- 
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ring- to plaintiff’s exhibit 16), which is not exposed to the 
heat of the furnace. It is at the rear end of the tfoiler and 
is not in a hot spot. This is a relatively cool location for 
the header. 


The tubes in the horizontal bank are exerting a flow to¬ 
ward the left-hand header, which exerts a flow down on 
this return header. That is not true of Griffiths because 
every one of the tubes, practically, except the end ones is 
exposed to very high temperature. There are only about 
three or four tubes that are in any way protected,from the 
extremely high temperature of the furnace—just the ones 
at the end. 

104 Now, every tube in the side wall of Griffiths is ex¬ 
posed to the extremely high heat of the furnace, 
tending to cause a flow upward. 

In the Murrav construction the side wall is fed from the 
bottom of this header (indicating the downcomer header 
on the diagram), which we know from many yeajrs of ex¬ 
perience always contains water at the bottom of that 
header. Boilers have been built this way for forty or fifty 
vears. 

This downcomer header here (indicating), as was actu¬ 
ally installed on boiler 51, was taken around the boiler to 
tlie far side, in order to take care of the expansion of the 
various parts. This connection was taken back here. 

But let us assume that it comes down as shown on the 
patent drawing. This here is a relativelv short length com- 
pared to the length of the tubes in the side walls. In other 
words, if we have a longer leg here exposed to (the heat 
of the furnace than we have back here, we are going to 
have a difference of pressure, tending to cause the flow to 
come from this tube here or this header into the side wall 


tubes, and therefore up to the steam drum. 

In other words, if you have two surfaces exposed to the 
same temperature, the surface which is of the greater area 
will absorb the more heat; and therefore there will be a 
greater tendency for flow. This cross header is shown 
very close to the fire. There is no wall here (indicating). 

Q. This inlet header is shown much farther away from 
the fire and is protected by a bridge wall. Why isn’t the 
water in this inlet header cooler than this is thei[e (indi¬ 
cating)? A. All of the tubes are exposed to the heat of 
the furnace; some to a greater extent than others. But we 
have a tube here and a tube here, and the water-level is 


i 
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indicated above there. The heat absorbed by the tubes— 
this tube here—is the same as the beat absorbed by this 
tube here within such a small degree as would not 
105 be consequential. In other words, this tube here 
will take.all the water that will come down from that 
tube there. The differential in here can be so slight that 
the water that will come through one of the down headers 
will go back through the adjacent tube. 

It is absolutely not a fact that Griffiths in his patent, 
which was issued more than thirty years ago was a pioneer 
in teaching the steam engineers of the profession the build¬ 
ing of boiler walls formed of tubes. If Griffiths had made 
a real contribution to the steam boiler art, his development 
would have been used. So far as 1 know, no boiler has 
ever been built according to the Griffiths patent. 

It is a fact that engineers in building boilers do not 
necessarily copy the direct proportions of a boiler in a 
boiler patent. 1 know nothing about the airplane industry. 

In the Griffiths specification, first page, line 44 reads: 
“In said drawings”—referring to the Griffiths specifica¬ 
tion—“It) designates the boiler, comprising an outer cas¬ 
ing 11, consisting of sides 12 12, back 13, front 14, and top 
15, all composed of metal sections suitably secured together 
upon their outer surfaces and provided upon their inner 
surfaces with a lining 16 of asbestos or other fireproof 
material.” 

I don't believe that asbestos used on the Griffiths boiler 
would last. I admit that some other fireproof material 
would last, but it could not be built with asbestos. Because 
asbestos would not stand the temperature of the gases 
which would come in contact with the insulating material. 

Mr. Hostetler: Xow, in regard to the McOlollon patent, 
number 1,474,15G, in answer to your Honor’s question 
whether the Patent Office relied upon that, I will state that 
we rely upon only the construction that is referred to on 
page 3, line 50, as follows: 

“The spaces between the side walls of the tubes may be 
closed by fillers SO welded thereto, thereby forming a side 
wall which, in effect, is an integral whole.” 


106 The patent discloses that structure as stated in 
the specification. 
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And farther on in tlie same column, line 58; “The outer 
faces of the side walls mav be covered bv asbestos lor other 

• • i 

appropriate material.” 

Xow, in regard to the Junkers patent, No. 1,125,113, re¬ 
ferring to Fig. 3, it refers to those connecting portions as 
S-shaped. If connecting portions between the tubes were 
constructed S-shaped, as they are shown, that wpuld not 
permit expansion and contraction. Xot altogether. Xo. 
It would not, because you would get a differentia} expen¬ 
sion between adjacent tubes which would not be taken care 
of bv that construction. 

In regard to the Breen patent, Xo. 590,962, the part re¬ 
lied upon there is on page 2, line 58, as follows: j“ When 
these heaters are set up, they are to be covered wi|th some 
non-conducting material or substance in order to jprevent 
radiation, and for this purpose 1 employ a plaster in which 
asbestos forms a large part of the material. For Securing 
this covering on the heater 1 provide a wire-netting w, 
which is passed over the heater and is fitted over the lugs 
or projections” and so forth. That is common practice— 
to cover boilers of various kinds. 

In the Griffiths patent (referring to the diagranj, plain¬ 
tiff's exhibit 18), a baffle is shown intermediate the two 
sets of horizontal tubes at the fo-ward end, and above the 
bank of tubes at the rear. The heat transmitted to these 
lower tubes would be bv radiation and conduction both. 

The upper tubes beyond the baffles particularly would 
be shielded from the radiant heat, and would be heated by 
convection. 

Tn all of these boilers heat is transmitted from the fur¬ 
nace lire bv conduction, bv radiation, and bv convection. 
By conduction from the steel parts of the boiler to the 
water. And by radiation where the rays could rehch and 
were not intercepted by other tubes or baffles. By con¬ 
vection in any place that could be reached by the 
107 gases of the burning fuel. 


Redirect examination: 

I did not intend to say that the Griffiths boiler c<buld be 
operated if the water level were above the inlet ends of all 
the tubes 33. I don’t concede that it could even be operated 
then, because the water, even if it did flow down through 
certain of the pipes forming the side wall, would pot get 
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into the cross header, shown here (indicating). It would 
not come in. here and then come up here from this mud 
header to supply these tubes here. I don’t concede that it 
could be operated. 

The water cannot flow downwardly through the inlet 
header on the chart, plaintiff’s exhibit 18, because it has 
no connection at the top of the steam drum. 

The water cannot flow downwardly through the tubes 
marked 24 on the Griffiths patent, because there is no con¬ 
nection at the top of this header from which the tubes can 
receive their water supply. 

There is a connection at the top with tubes 22 at the left 
end. I mean that these tubes 24 are connected to the right- 
hand ends of tubes 22. You can't get water through those 
tubes because there is nothing to cause a flow downward 
through tubes 22. The water would have to flow out of the 
steam drum 21 into the upper end of the header 23 in order 
to supply water through 22 down to the top of header 24. 
Xow, that is going contrary to the flow which is set up by 
the heat front the burning gases, and which is determined 
bv the inclination of the tubes 22. 

The direction of flow through that group of tubes 33 in 
the side walls which are at the right of the bridge wall 20 
in my opinion would be upward. That is, it would try to go 
upward: but it would not go upward as in the horizontal 
tubes, if there were free flow in the horizontal tubes. In 
other words, there would be no definite circulation in those 
tubes 33, because the water cannot get into the tubes 
108 if the line is carried as as shown on the Griffiths pat¬ 
ent. The top of the tubes would be steam bound. 
Or, conceding that the water could get up, you have got the 
same amount of heat on adjacent tubes; so that the tend¬ 
ency is for the water to rise in each one of those tubes; not 
to go downward. There is no differential of pressure there 
that would tend to bring the water down in one tube and 
allow it to go up in the other tube. 

In Fig. 1, there in the diagram against the blackboard, if 
there is heat lapplied on both sides, and the heat on one 
side is considerably greater than on the other, there will 
bo circulation. 

The baffle 26, shown in Griffiths, which is made up of 
tubes 41, deflects the gases toward the right-hand side of 
this boiler furnace so that vou would get bevond the bridge 
wall 20 a very high temperature. 
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There is absolutely nothing in the Griffiths patjent that 
indicates that he intended to have the water come jdown at 
the right-hand side of the tubes 33 of this group ahd to go 
up in the left-hand tubes of that group. It is ve|ry clear 
from reading the Griffiths patent that what he jntended 
was that the water should go down through one tjube and 
up through the next tube to it; that is, go down through the 
tube which has its mouth below the water level, ahd come 
up through the next tube, which delivers above tljie water 
level. That is very clear from lines 75 and 76-j-“alter¬ 
nately above and below the water line thereof/’ 

In my opinion that could not be. 

Recross-examination: 

Griffiths doesn’t specifically state that the water! is to go 
down the submerged tube and steam come out ofj the ex¬ 
posed tube. But it is very clear to an engineer reading this 
patent that that was the way Griffiths intended boiler 
should work. 

(Here follow Plaintiff’s exhibits, side folios 109jll9.) 

120 In the Supreme Court of the District of Colombia. 

i 

In Equity. 

No. 51,977. ! 

. 

! 

Metropolitan Engineering Co., Plaintiff,! 

i 

v. 

Conway P. Coe, Defendant. 

Plaintiff’s Exhibit No. 7. 

Agreement between Thomas E. Murray, a resident of 
Brooklyn, County of Kings and State of New York, and In¬ 
ternational Combustion Engineering Corporation h corpo¬ 
ration of Delaware, hereinafter referred to as International 
Corporation: 

Whereas, said Murrav and certain associates and as- 
sociated companies are the owners of numerous Letters 
Patent and pending applications for patent showip. on the 

6—627Sa 
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attached list marked Exhibit A and said International Cor¬ 
poration desires to use some or all of the inventions covered 
thereby, and particularly those pertaining to or useful in 
connection with the subject matter of Paragraph 1 hereof. 

Now, therefore, in consideration of the foregoing and of 
the following agreements, said parties have agreed as fol¬ 
lows : 

1. Said Murray for himself and associates and associated 
companies as to whose patents he has the necessary power, 
grants to International Corporation the exclusive right and 
license throughout the world to make, use and sell the in¬ 
ventions covered by the said patents and applications inso¬ 
far as the same apply to, or are employed in the building or 
operating of stationary power plants and parts thereof, and 
particularly in combustion furnaces, boilers, superheaters, 
economizers, air heaters, side wall constructions and the 
fuel burning field, all in connection with stationary power 
plants, and the same right and license as to any other im¬ 
provements which he, his associates and associated com¬ 
panies may have, make or acquire. 

it is further understood and agreed by the parties that 
valves, pipe fittings as such, radiators and house heaters 
and house boilers are specifically excluded from the license 
herein given. 

2. International Corporation agrees to pay to Murray the 
following royalties on construction in the field above 
granted, as follows: 

(a) On construction hereafter applied by it to any boiler 
installation in existence at the time of such application, a 
royalty of five (5%) percent of its selling price to its cus¬ 
tomers on the entire construction applied in which 
121 anv of said inventions are used. 

(b) On new boiler installations in whole or sub¬ 
stantial part employing any of said inventions, a royalty of 
fifty (50) cents per horse-power. For example, such a 
boiler having 2000 rated horse-power would carry a royalty 
of One Thousand (81,000.00) Dollars. 

The minimum amounts of royalty to be paid by Inter¬ 
national Corporation shall be, for the year 1924 Twenty- 
Five Thousand (825,000.00) Dollars; for the years 1925 
and 1920, FiftyiThousand (850,000.00) Dollars each year; 
thereafter for twelve vears, Seventv-tive Thousand (875,- 
000.00) Dollars for each year. 
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3. At the end of the above period, expiring December 31, 
1938, International Corporation shall have tliej right to 
renew their agreement for the life of any patent^ in exist¬ 
ence at that time, at the same rate of rovaltv and with a 
minimum guarantee of Seventy-Five Thousand ($jT5,000.00) 
Dollars per year. Such renewal shall be by noticje in writ¬ 
ing to said Murray before December 31, 1938, a|ud unless 
renewed, this agreement shall terminate Decembeil- 31, 1938. 

v I 7 

4. Murray agrees to defend any suits for infringement of 
patent of others by apparatus made in accordance! with any 
of said inventions, and made, sold or installed through In¬ 
ternational Corporation, International Corporation to have 
the right to take part bv counsel of its own selection. If 
the final outcome of such a suit shall be to seriously di¬ 
minish the value of this license, the parties mutually agree 
that they will then arbitrate the question of re-forjning this 
agreement to meet the changed conditions fairly to both 
parties. 

5. International Corporation shall have the right to 
prosecute suits to prevent others from infringing apy of the 
patents above referred to and any patents granted on ap¬ 
plications above referred to where such infringements occur 
in connection with aforesaid power plants. In imy such 
suit, Murray shall have the right to take part by counsel of 

his own selection. 

122 6. It is understood and mutuallv agreed between 

the parties hereto, that there will be, as faj* as they 
can secure it, mutual cooperation between Murray, his as¬ 
sociates and associated companies on the one hand, and 
International Corporation, its associates and associated 
companies on the other hand. 

7. International Corporation shall have also the unquali¬ 
fied right to grant sub-licenses to its controlled, associated 
and subsidiary companies, and to grant sub-licenses to 
others with the approval of Murray, provided that it shall 
at the same time notifv Murrav and guarantee the rovalties 
and other obligations due from such sub-licensee. If Mur¬ 
ray shall fail after request to approve the grant! of such 
sublicense, the matter shall be arbitrated. This involves no 
increase in minimum rovalties guaranteed. 

8. International Corporation agrees to keep books show¬ 
ing all installations made, sold and installed by it, n which 
the aforesaid inventions and improvements have been uti¬ 
lized and the selling price and any other consideration re- 
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ceived therefor, the same to be open to inspection of Murray 
or his representatives at any reasonable time. Inter¬ 
national Corporation agrees to pay the royalty quarterly 
and to render a report at the end of each quarter listing 
the constructions involved and the royalties due. 

9. If at any time the patent protection realized under 
patents owned and controlled by Murray together with 
those owned and controlled by International Corporation 
shall not afford the measure of protection to be reasonably 
expected in view of the prior development of the art, or if 
such protection should become impaired substantially be¬ 
low that standard, the question of whether the rate of roy¬ 
alty and the minimum royalty shall be reduced and the 

• • • 

amount of reduction, if any, shall be determined by arbitra¬ 
tion. 

10. If at any time International Corporation shall fail to 
carry out its obligations under this agreement, or shall 
delay an unreasonable length of time in doing so, Murray 

shall have the right to terminate the license herein 
123 granted by notice in writing to that effect, and such 
termination shall not relieve the International Cor¬ 
poration from prior obligations incurred by it. 

In case of dispute as to the requirements of compliance, 
this shall also be arbitrated. 

This agreement shall be binding upon and shall enure 
to the benefit of the parties hereto and their heirs, assigns, 
successors and legal representatives. 

In witness whereof the parties have executed this agree¬ 
ment at Xew York City, New York, this 25th dav of March, 
1924. 

INTERNATIONAL COMBUSTION ENGI¬ 
NEERING CORPORATION, 

By J. V. SANTEY, 

Vice President. 

THOMAS E. MURRAY. 


Attest: 

[Name illegible], 
Asst. Secretary. 

O K as to form. 

H. L. L. 


3/25/24. 
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124 State of New York, 

County of New York: 

i 

Personally appeared before me this 25th day bf March, 
1924, Thomas E. Murray, known to me and knowii by me to 
bo the person who executed the foregoing agreement, and 
acknowledged that he executed the same for the| purposes 
therein stated. 

FRANCIS M. FITZGERALD, 

Notary Public. 


Notary Public, Kings Co. No. 275, Reg. No. 50711. 
Cert, filed in N. Y. Co. No 241, Reg. No. 5201. j 
Commission expires March 30th, 1925. 


State of New York, 

County of New York: 

Personally appeared before me this 25th day of March, 
1924, J. V. Santev, known to me and known bv hie to be 
the same person who executed the foregoing agreement, 
and acknowledged that he executed the same on behalf of 
International Combustion Engineering Corporation, and 
for the purposes therein stated, and that he was authorized 
so to do bv the Board of Directors of said Corporation. 

WALTER J. WAKEFIELD, 

Notary public. 

Notary Public, New York Countv No. 485. 

New York County register No. 5476. 

Certificate filed Bronx Countv No. 64. 

* 

Bronx County Register No. 287. 

My commission expires March, 30, 1925. 

! 

125 Exhibit A. 


List of Patents and Pending Applications Referred to in 
Agreement Between Thomas E. Murray and Interna¬ 
tional Combustion Engineering Corporation. 


Patents. 

1,001,049 Process of Welding Sheet Metal. 
1,006,103 Method of Making Ball Bearing. 
1,015,482 Electric Welding Machine. 

1,050,827 Timer for Electric Welding Machine. 
1,061.375 Electric Welding. 
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1,061,376 
1,061,377 
1,061,378 
1,078,675 
1,115,943 

1,145,642 

1,153,384 

1,156,426 

1.172.301 

1.172.302 
1,177,260 
1,180,096 

1.183.195 

1.183.196 
1.183,264 
1.186.222 
1.187,543 
1.189.856 

1.196,475 

1,206.885 

1,206,890 

1,207,915 

1,212,804 

1,212,869 

1.215.964 

1.215.965 
1,215,9 66 

1,215,967 

1.219.155 

1.219.136 

1.219.137 

1 . 219.138 

1.219.139 

1.220.770 

1.220.772 

1.220.773 


Electrode for Electric Welding Machines. 
Electric Welding System. 

Electric Welding Machine. 

Electrical Welding Apparatus. 

Method of and Apparatus for Electric Welding 
and Article. 

Apparatus for Electric Welding. 

Electric Welding Apparatus. 

Apparatus for Electric Welding. 

Electrical Welding. 

Electrical Welding. 

Apparatus for Electric Welding. 

Apparatus for Electric Welding. 

Timing Apparatus for Electric Welding and tho 
Like. 


Timing Apparatus for Electric Welding. 

Method of and Apparatus for Electric Welding. 
Method of Electrical Welding. 

Electric Welding Machine. 

Method of Localizing the Bur at Electrical Butt 
or Edge Welded Joints. 

Electrical Welding. 

Method of Electrical Edge Welding. 

Method of Electric Spot Welding. 

Timing Mechanism for Electric Welding. 
Method of Flanging the end of a Metal Tube. 
Electric Welding Machine. 

Electric Welding Machine. 

Method of Flanging the End of a Metal Tube. 
Means for Elect ricallv Welding Tubes in 
Sleeves. 


Electrically Welded Tube & Flange Plate. 
Method of Flanging the End of a Metal Tube. 
Electrical Welding Apparatus. 

Electrical Welding Apparatus. 

Electrical Welded Tube & Flange. 

Method of Electrically Welding the End of a 
Tube 'Within a Sleeve or Socket. 

Method of Electrical Welding. 

Method of Welding & Treaded Tube in a Sleeve 
or Ferrule. 

Method of Producing Solid Ribs on Sheet Metal 
Tubes. 
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1,220,774 

1,220,776 

1,220,848 

126 

1,223,091 

1,223,092 
1,227,179 
1,230,37)7 

1.233.688 

1.233.689 

1.233.690 

1.233.691 

1,237,371 
1,242,380 

1,242,581 

1.252.142 

1.252.143 

1.252.144 

1.252.145 

1.252.146 

1.252.147 

1.252.148 

1.252.289 

1.252.290 

1.259.270 

1.259.271 

1.259.272 

1.259.273 


.Method of Electrical Welding. 
Method of Electric Welding. 
Electric Welding Apparatus. 


Method of Making Hollow Metal Ojbjects by 
Pllectrical Welding. j 

Electric Welding Apparatus. 

Coupling for Flanged Tubes or Pipes.] 

Device for Controlling Energy Delivered to 
Welding Electrodes. 

' -r . . 

Electric Welding Machine. ; 

Process of and Apparatus for Electricjilly Mak¬ 
ing Holes in Metal Blocks for Plate. | 

Process of and Apparatus for Electrically Mak¬ 
ing Holes in Metal Blocks for Plates] 

Process of and Apparatus for Electrically Di¬ 
viding Metal Plates or Blocks. | 

Apparatus for Bending Metal Plates, j 
Apparatus for Electrically Making Cup shaped 
Projections in Metal Plates. j 

Method of and Apparatus for Electrically Mak¬ 
ing Openings in Metal Plates. 

Method of Electric Welding. 

Electric Welding Machine. 

Process of and Apparatus for Welding Metal 
Bodies and for Annealing said Bodies at the 
Welded .Joint. ' | 

Apparatus for Electric Welding. 

Method of and Apparatus for Electrically Weld¬ 
ing Plates or Bars together. j 

Method of Electrically Making Openings of de¬ 
sired Configuration in Metal Plates. | 

Method of and Apparatus for Electrically Di¬ 
viding Metal Plates. j 

Method of Producing Integral Projections on 
Metal Plates. I 

Method of Localizing and Eliminating Imper¬ 
fections in Electrically Welded joints. 
Method of Making Welded Metal Kingj>. 
Electric Welding. | 

.Method of and Apparatus for Electrical Weld- 

I 

mg. ^ ^ I 

Method of Electrical Butt-welding. j 
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1,259,274 

1,267,251 

1,267,254 


1,267,256 

1,267,259 

1,270,045 

1,273,524 

1,278,193 

1,286,064 

1.290.996 

1.290.997 

1.291.600 

1.291.601 

1.293.867 

1.293.868 

1.293.871 

1.293.872 
1,295,568 
1,295,570 
1,295,787 

1.302.412 

1.302.413 
1,303,575 
1,310,130 

1.316.383 

1.316.384 

1.316.385 

1.316.386 
1,320,893 


127 

1.320.894 

1.320.895 

1.320.896 

1.320.897 

1.329.135 

1.329.136 
1,332,563 


Electric Welding Machine. 

Method of Making Metal Rings. 

Electric Welding Machine for Making Metal 
Rings. 

Method of and Apparatus for Electric Welding. 
Method of and Apparatus for Electric Welding. 
Method of Welding the Butt end of a Tube to a 
plate of thin metal having an opening. 
Coupling for Flanged Tubes or Pipes. 

Process of Electric Welding. 

Apparatus for Truing and Removing the Bur 
from Electrically Welded Work. 

Electric Welding Machine. 

Method of and Apparatus for Electric Welding. 
Header for Water Tube Boilers. 

Method of Electric Welding. 

Electric Welding and Product Thereof. 

Process of Making Headers for Water Tube 
Boilers. 

Pipe Coupling and Method of Producing Same. 
Method of Electrically Uniting Metal Bodies. 
Process for the Refining of Metals. 

Welding Electrode. 

Electric Welding Machine. 

Pipe Connection and Method of Making Same. 
Method of Electric Welding. 

Welding Electrode. 

Method of Producing Metal Tubes. 

Method of Electrical Welding, 
ditto. 

i i 

Method of Uniting Metal Rods to Metal Plates. 
Method of Truing and Removing Burs from 
Electrically Welded Work. 


Electric Welding Apparatus, 
ditto. 

Method of Controlling Electric Welding Ma¬ 
chines. 

Apparatus for Electrical Welding. 

Method of Electric Welding, 
ditto. 

Method of Electric Welding and Product 
Thereof. 
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1.333.273 

1.333.274 

1.333.275 

1.339.966 

1.339.967 

1.339.968 

1.339.969 

1.339.970 

1.339.971 

1.339.972 
1,350,829 

1.350.831 

1.350.832 

1.350.833 

1.363.156 

1.363.157 

1.363.158 

1.363.159 

1.363.160 

1.363.161 
1,368,045 

1,370,987 

1,382,193 

1,382,220 

1,399,307 

1,420,735 

15,466 

1,438,545 

1,439,480 

1,467,792 


Electric Welding. 

Apparatus for Electrically Welding! the Sec¬ 
tions of Hollow Objects. 

Metal Incased Tube and Method of producing 
the Same. 

Method of Producing a Rib on an Electrically 
Welded Joint. j 

Method of Electrically Welding Metal Podies. 
Method of Electrical Welding. i 

ditto. i 

Method of Producing Longitudinal Ri^s on the 
exteriors of Tubes. j 

Method of Electrical Welding. j 

ditto. ! 

Method of Making a Plurality of Like] Tubular 
Objects. | 

Method of Electric Welding. j 

Closure of Openings in Boiler Headers!. 

Process of Electrically Welding Transverse 
Plates to Tubes. j 

Method of Electrically Welding Together the 
Edges of Thin Metal Plates. | 

Electricallv Welded Tube and Method of Mak- 
ing the Same. 

Electricallv Welded Tube and Method of Mak- 

ing the Same. 

Electricallv Welded Tube. 

- 

Method of Inclosing Tubes within Tubes. 
Method of Uniting Metal Plates. j 

Method of Producing a plurality of Objects of 
Sheet Metal. I 

Apparatus for Electrically Welding Plates. 

Machine for Cutting OlT Fins from Electrically 
Welded Work. j 

Circulation Tube for Water Tube Steam!Boilers. 
Electrode for Electrical Welding. j 

Welding Articles with Flange. 

Method of Electric Welding. | 

ditto. 

Forming Flanges on Tubes. i 

Uniting Metal Parts. 
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Pending Applications. 


Serial No. 

573,928. 
617,669 

632,187 

633,407 

633,611 

642.427 

642,725 

644.838 

645.017 

645,018 

652,659 

674.617 

678,402 

673,654 

678,443 


Title. 

Boilers and Method of Manufacture. 

IIvdraulic System for Handling Ashes and 
* * * 

the Like. 

Sectional Boilers. 

Hollow Articles and Method of Making the 
Same. 

i.Hollow Structures and Method of Making 
the Same. 

Boilers. 

Boilers. 

Apparatus and Method for Producing Pul¬ 
verized Coal, Stone and the Like. 

Heat Exchangers. 

Heat Interchangers. 

Utilizing Waste Heat. 

Pulverizing (’oal or the Like. 

Pulverizing (’oal or the Like. 

Multiple Pressure Steam Installations. 
Boiler (’oustruction. 


And any corresponding foreign patents and applications. 
129 In the Supreme Court of the District of Columbia. 


In Equity. 


Xo. 51.977. 

Metropolitan Engineering Co., Plaintiff, 

v. 

Conway P. Coe, Commissioner of Patents, Defendant. 


Plaintiff's Exhibit Xo. 8. 


M odi f vin <r A freemen t. 


Whereas, by agreement of March 25, 1924 between In¬ 
ternational Combustion Engineering Corporation on the 
one hand and Thomas E. Murray on behalf of himself and 
certain associates and associated companies on the other 
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hand, granted to International Combustion Engineering 
Corporation certain exclusive rights and licenses! relating 
to inventions for use in connection with stationary power 
plants “and the same rights and licenses as to apy other 
improvements which he, his associates and associated com¬ 
panies may have, make or acquire”; and 

Whereas, it is recognized by the parties to saiid agree¬ 
ment of March 25, 1924 that the clause above quoted may 
under some circumstances be inequitable and tenjl to dis¬ 
courage the making or acquiring of further improvements 
by said Murray, his associates and associated companies; 
and 

Whereas, at the time of making said agreement cjf March 
25, 1924 there was not in existence the product nop* known 
as the C. E. C. steam generator; and 

Whereas, the C. E. C. steam generator is sold aijid rated 
upon a different basis from the mode of rating bpilers of 
tlie standard type such as Babcock & Wilcox, Spijingfield, 
Sterling and Heine and so forth (it being expressly under¬ 
stood that the C. E. 0. steam generator is not a boiler of 
the standard type). 

Now, therefore, in view of the foregoing and in order 
to clarify certain ambiguities in respect to said identified 
agreement dated March 25, 1924, it is hereby understood 
and agreed as follows: 

That, the class of invention contemplated by thej parties 
as coming within the purview of the agreement of March 
25, 1924 is set forth in the following words of sectjon 1 of 
said contract, to wit: 

I 

130 “and particularly in combustion furnaces, boilers, 
superheaters, economizers, air heaters, side wjall con¬ 
structions and the fuel burning field, all in connectibn with 
stationary power plants,” 


And that, improvements and inventions of this daiss were 
also contemplated as coming under the provisions lof said 
contract of March 25, 1924, i 

And that as to all other improvements or inventjions, it 
is agreed that they shall be submitted to Interiiational 
Combustion Engineering Corporation for acceptance} within 
six months after the date of submission at a royalty to be 
agreed upon, which royalty in the absence of an agreement 
shall be fixed by arbitration. If six months is not ample 
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time in any given case, a second six months’ period shall 
be granted for acceptance on the written request of Inter¬ 
national Combustion Engineering Corporation. It is also 
agreed that any royalties paid under this clause shall apply 
to the minimum rovalties of said contract of March 25, 
1924. 

That, in respect to section 2, paragraph (b) thereof which 
reads as follows: 

(b) On new boiler installations in whole or substantial 
part employing any of said inventions, a royalty of fifty 
(50c) cents per horse-power. For example, such a boiler 
having 2,000 rated horse-power would carry a royalty of 
One Thousand ($1,000.00) Dollars 


the same be amplified to read: 

(b) On new boiler installations in regard to the standard 
type such as Babcock and Wilcox, Springfield. Sterling, 
Heine and so forth in whole or substantial part employing 
any of said inventions, a royalty of fifty (50c) cents per 
horse-power, for example, such a boiler having 2,000 rated 
horse-power, namely, 20,000 square feet of heating surface 
would carry a royalty of One Thousand ($1,000.00) Dollars. 


and 

That, in said section 2 and immediately following said 
paragraph (b) there be inserted the following as para¬ 
graph (c). 

131 (c) On steam generating boilers, other than boil¬ 

ers of the standard type, referred to in Section 2, 
paragraph (b) above, in whole or in part employing any 
of said inventions, a royalty of Forty (40c) cents for each 
34.5 pounds of steam evaporated per hour from and at 
212° F. For example, a steam generator of 100,000 pounds 
equivalent evaporation per hour would carry a royalty of 
One thousand, one hundred and fifty-nine dollars and forty- 
two cents ($1,159.42) computed by dividing 100,000 by 34.5 
and multiplying the quotient by Forty (40c) cents, giving 
as the result, ithe royalty specified. It is understood that 
the amount of royalty specified in this paragraph (c) is 
to be in force for the calendar year of 1926 and is open to 
adjustment at the end of each year, and at the end of each 
succeeding year, during the life of the agreement if such 
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an adjustment seems advisable or necessary, it being un¬ 
derstood that by such adjustment the royalty sh^ll not be 
less than Thirty (30?) cents for each 34.5 poundsjof steam 
evaporated per hour from and at 212° F., or grekter than 
Fifty (50c) cents for each 34.5 pounds of steam evaporated 
per hour from and at 212° F. 

In witness whereof the parties have executed tjiis modi- 
fving agreement at New York Citv, New York, this 8th dav 
of March, 1926. 

INTERNATIONAL COMBUSTION jENGI- 
NEERING CORPORATION, 

By J. V. SANTEY, | 

Vice-President. 

THOMAS E. MURRAY. 

Attest: | 

[Name illegible], j 

Assistant Secretary. 

I 

Sworn to before me this 8th day of March, 1926. j 

K. M. RICHARDSON. 

I 

132 In the Supreme Court of the District of Columbia. 


In Equity. 

No. 51,977. j 

j 

Metropolitan Engineering Co., Plaintiff, 

v 

v * 

i 

Conway P. Coe, Defendant. 


Plaintiff’s Exhibit No. 9. 

Murray Water Wall Installations Reported by Interna¬ 
tional Combustion Engineering Corporation and Sold 
Before Receivership on New Boiler Installation^. 


Year. Customer. 

1924 Union Elec. Lt. & Pr. Co 
“ Staten Island Edison Co. 
“ United Elc. Lt. & Pr. Co. 

“ Maxwell Motors Co. 

“ A. E. Staley Mfg. Co.... 
“ Duquesne Light Co. 


Make of Boiler. 

B & W. 

Connelly. 

Springfield. 

Stirling. 

Edgemoor. 

B & W. 



Horse 

power. 

1801 

2730 

4770 

500 

897 

7941 



I 
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Year. 

Customer. 

Make of Boiler. 

No. 

Horse 

power. 

1925 

Frazer Co. Ltd. 

. Baden hausen. 

2 

12S0 

A* 

Texas Power <t Light Co. 

B <t W. 

4 

7200 

u 

Citv of Detroit. 

B <t W. 

6 

5700 

u 

Utica Gas tt Electric Co. 

. Connelly. 

4 

6440 

A* 

St. Lawrence Paj>er Mills. 

B it W. 

1 

618 

A* 

Canadian Inter. Paper Co. 

B it W. 

4 

4064 

AA 

Maxwell Motors Co. 

. Stirling. 

1 

500 

a 

Union Elec. Lt. <t Pr. Co. 

B & W. 

•> 

3602 

u 

Staten Island Edison Co. 

. Connelly. 

1 

1385 

AA 

Consolidated Gas. Elec. Lt. it Pr. Co. 

B <k W. 

2 

5300 

AA 

St. Antonio L <fc P Co. 

B it W. 

2 

36,00 

Ai 

Canadian Inter. Paper Co. 

. B & W. 

3 

3048 

AA 

Consolidated Gas Co. 

. Springfield. 

3 

1797 

Aa 

Southern Power Co. 

B it W. 

4 

106,40 

Aa 

Mead Pulp it Paj>or Co. 

. Stirling. 

3 

3171 

Aa 

Atlas Portland Cement Co. 

.Comb. Eng. 

1 

4058 

AA 

Synthetic Ammonia <fc Nitrates 

(England). 

. Thompson. 

4 

5801 

aa 

Ashington Colleries (England). 

. Stirling. 

4 

2362 

AA 

Glasgow Corp. (Scotland). 

B it W. 

o 

1395 

A* 

Pilkingham Bros. (England). 

B it W. 

I 

828 

Aa 

Holland State Mines. 

B it W. 

4 

4520 

1926 

Wisconsin Pub. Service Co. 

. Edgemoor. 

1 

1301 

Aa 

New York Edison Co. 

. Springfield. 

6 

9300 

AA 

Connecticut Lt. it Pr. Co. 

.Springfield. 

2 

3060 

Aa 

Milwaukee Elec. Rv. it Lt. Co. 

. Stirling. 

1 

2853 

AA 

Phoenix Utility Co. 

.Springfield. 


2026 

AA 

Phoenix Utility Co. 

. Springfield. 

3 

5232 

AA 

Laurentide Pulp it Paper Co. 

. Kidwell. 

3 

2982 

AA 

U S Rubber G>. 

.Comb. Eng . 

2 

5800 

Aa 

Commonwealth Edison Co . 

.Comb. Eng . 

1 

3625 

Aa 

Solvav Process Co . 

.Comb. Eng . 

•> 

8700 

AA 

Boston Elev. Rv. Co . 

B <t W . 

2 

4150 

AA 

Metropolitan Power Co . 

. Connelly. 

7 

1471 

Aa 

Kentucky Elec. Power Co . 

.Stirling . 

i 

S34 

Aa 

Potomac Elec. Power Co . 

. B it W . 

4 

5480 

AA 

New York Steam Corp . 

. Ladd . 

3 

3201 

“ 

Lincoln Oil Ref. Co . 

• Vogt . 

3 

1500 

Aa 

Milwaukee Elec. Rv. it Lt. Co . 

. Edgemoor . 

1 

1043 

Aa 

Fort William Paper Co. 

National Enameling <t Stamping Co. . 

.Stirling. 

1 

1280 

AA 

.Comb. Eng . 

2 

7000 

AA 

N. Y.. N. H., & H. Railroad. 

.Comb. Eng . 

•> 

5833 

4a 

A. E. Staler Co . 

.Comb. Eng. 

I 

3630 

133 

AA 

Bethlehem Steel Co . 

.Comb. Eng . 

2 

8750 

aA 

Cannon Mfg. Co . 

.Walsh <t Weidner... 

3 

1860 

tt 

Cushnoc Paper Co. 

. Edgemoor. 

1 

624 

AA 

Texas Construction Co . 

B <t W. 

1 

1650 

AA 

New Orleans Pub. Serv. Co. 

.B <t W . 

3 

5058 

AA 

Bethlehem Steel Co. 

. Walsh <t Weidner... 

•> 

AW 

2582 

AA 

Kentucky Power Co. 

B & W. 

2 

600 

AA 

Bogalusa Paper Co. 

. Walsh it Weidner... 

1 

1002 

a 

Binghampton H. L. <t P. Co. 

. Edgemoor. 

1 

1200 

AA 

International Paper Co. 

.Ladd. 

4 

40S0 

AA 

Pressed Steel Car Co. 

. Walsh «t Weidner... 

2 

2606 

AA 

Berlin Co. 

. Heine. 

1 

1000 

Aa 

Saint Anne Paper Co. 

. Kidwell. 

3 

2460 

AA 

Commonwealth Power Co. 

.Springfield. 

3 

460S 

AA 

Foundation Co. (London). 

. B <t W. 

5 

5016 

AA 

Electricity Supply Comm. (Congella, 
S. Africa). 

B & W. 

4 

2860 

AA 

Societe Financiere de Transports <t 
Industrielle (Belgium). 

. B & W. 

S 

10196 
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i 


Horse 

Year. 

Customer. 

Make of Boiler. 

S T o. 

power. 

1926 

Countv of London (England). 

.. B & W. 

10 

16510 

u 

Shell Mex. Ltd. (England). 

. B & W. 

3 

2196 

u 

Municipal Council (Shanghai). 

fB & W. 

(Stirling. 

1} 

4S00 

44 

Electricite de Strasbourg. 

. .Stirling. 

1 

107S 

44 

Electricite de La Campine (Belgium) 

. .Ladd. 

4 

1938 

44 

Comp. Parisienne de Distrib 





d’Electricite (Paris). 

i Mining.. 

' (Alsacienne. 

I 

5810 

1927 

Long Island Lighting Co. 

. B & W. 

9 

00 

2542 

<4 

Standard Oil of Indiana. 

. . Stirling. 

8 

12236 

4* 

Duquesne Light Co. 

. B & W. 

3 

8304 

44 

Duquesne Light Co. 

B & W. 

2 

5556 

44 

Nashville Rv. & Ltg. Co. 

. . Walsh & Weidner... 

9 

00 

2902 

u 

Citv of Jacksonville . 

. B & W . 

3 

4500 

44 

Kansas Power & Light Co . 

.. B & W . 

1 

1230 

44 

Morton Salt Co . 

. C. D . 

o 

00 

1518 

44 

Sioux Citv Gas & Elec. Co . 

. .Stirling. 

1 

1112 

44 

New York Steam Corp. 

. . Ladd . 

1 

1067 

44 

New Mexico Power Co . 

. . Heine . 

1 

710 

44 

Nashwaak Pulp <fc Paper Co . 

. . Kid well . 

9 

00 

1240 

44 

Carbide Carbon Chem. Co . 

. . Heine . 

2 

1866 

44 

Bagasse Products Corp . 

. . Heine . 

1 

416 

44 

Mavsville Pub. Serv. Co . 

. . Heine . 

1 

603 

44 

Proximitv Mfg. Co. 

. . Heine . 

2 

1726 

44 

Amer. Cvanamid Co. 

. . Heine. 

1 

773 

44 

Chrvsler Corporation. 

. . Heine. 

1 

792 

44 

Jos. Bancroft <fc Sons. 

. . Edgemoor. 

9 

00 

1024 

44 

Frazer Ltd. 

. . Badenhausen. 

1 

941 

44 

Kansas Citv Pr. & Lt. Co. 

. .Ladd. 

3 

4548 

44 

Penn Water Co. 

. . Heine. 

3 

1257 

44 

Louisiana Power Co. 

. . Heine. 

3 

4857 

44 

Kansas Citv P. & L. Co. 

. . Ladd. 

9 

00 

3390 

44 

Chrysler Corporation. 

. . Heine. 

1 

1193 

44 

Champion Fibre Co. 

. . Heine. 

9 

00 

1828 

44 

Alabama Power Co. 

. B & W. 

2 

6000 

44 

Pennsylvania Salt Co. 

. .Ladd. 

1 

1245 

44 

University of Chicago. 

.. Heine. 

3 

3612 

134 





44 

Texas Construction Co., Houston. .. 

B & W. 

1 

1650 

44 

United Elec. Lt. & Pr. Co. 

. Springfield. 

1 3 

3000 

44 

Fraser Paper Ltd. 

. Badenhausen. 

| 1 

941 

44 

Boro of Wallsall (England). 

. Thompson. 

3 

2568 

44 

Perak River Hydro. Elec. (Malay 


1 



States). 

. Thompson. 

! 3 

1614 

44 

Citv of Birmingham (England). 

B & W. 

5 

10000 

4« 

Citv of Birmingham (England). 

.B & W. 

1 

885 

44 

Soc. d’Electricite de Rosario. 

B & W. 

1 9 

1180 

44 

Tavlor Bros. (Manchester, England). 

.Thompson. 

i o 

1480 

44 

Shanghai Municipal Elec. Department. Stirling. 

1 

1400 

44 

Union E’Electricite (Paris). 

B & W. 

1 

1507 

44 

Comp. d'Electricite de Marseilles. . . . 

. Stirling . 

12 

1381 

44 

Comp. d'Electricite de Marseilles. . .. 

.Stirling . 

I 2 

1381 

1928 

Potomac Electric Co . 

.B & W. 

4 

5480 

4* 

San Antonio Pub. Serv. Co . 

. Walsh & Weidner. .. 

|l 

1778 

4* 

Alleghenv Steam Heat Co . 

. Ladd . 

2 

7340 

44 

Amtorg Trading Corp. (Leningrad). . 

.Stirling. 

3 

2421 

44 

American Cvanamid Co . 

. Heine . 

1 1 

773 

44 

Consumers Power Co . 

. Walsh & Weidner... 

1 2 

3400 

44 

Nekoosa Edwards Paper Co . 

. Stirling. 

IT 

834 

44 

A. E. Staley Mfg. Co . 

. Edgemoor . 

il 

897 

4* 

Miami Copper Co . 

. Heine. 

14 

2880 

44 

New Jersev Power & Light Co . 

.B & W . 

12 

1 

1964 
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Year. 

' Customer. 

Make of Boiler. 

No. 

Horse 

power. 

1928 

Whitin Machine Works. 

. Edgemoor. 

1 

024 

4* 

Penick & Ford Ltd. 

. Heine. . 

1 

1250 

u 

Chrysler Corp. 

. Heine. 

2 

1254 

u 

Chevrolet Motor Co. 

. Heine. 

2 

20S0 

u 

Page Wire & Steel Co. 

. Heine. 

2 

1074 

u 

St. Lawrence Paper Mills. 

DuPont Ravon Co. 

. Kidwell. 

2 

1000 

u 

.Stirling. 

3 

2400 

44 

Chrysler Corp. 

. Heine. 

1 

835 

4* 

Viscose Co. 

. Edgemoor. 

3 

3000 

U 

Cannon Mills. 

. Heine. 

1 

1353 

u 

Mengel Co. 

. Vogt. 

1 

860 

u 

New York Edison Co. 

. Ladd. 

3 

18003 

u 

New Brunswick Power Co. 

. Kidwell. 

1 

947 

u 

Mengel Co. 

• Vogt . 

1 

SOO 

u 

DuPont Ha von Co . 

.Stirling. 

3 

2400 

u 

American Cvanamid Co . 

. Heine . 

1 

985 

u 

Mead Pulp & Paper Co . 

. Stirling. 

1 

1340 

u 

Chesapeake Corp . 

. Walsh & Weidner.. . 

o 

** 

1522 

u 

International Comb. Tar. & Chem. 
Corp . 

. Heine . 

o 

1578 

u 

Chrysler Corp . 

. Heine . 

2 

1252 

u 

Essendale Asylum . 

. Connellv . 

1 

400 

44 

Citv of Moose Jaw. 

. Heine . 

1 

601 

44 

Corp. of Derby. 

.Comb. Eng. Corp.. . 

2 

3478 

44 

Gulf States Paper Corp. 

. Heine . 

3 

3069 

44 

Corp. of Leeds (England) . 

.Stirling. 

3 

4962 

a 

Imperial Chem. Industries . 

. LoPulco . 

6 

4S10 

44 

Elec. Supply Commission . 

B & W. 

9 

1430 

44 

Hagar Elec. Dept. 

B & W. 

9 

*4 

2640 

44 

Babcock & Wilcox Ltd. 

B & W. 

1 

821 

44 

Corp. of Leicester. 

. LoPulco. 

3 

3067 

135 

1928 

Perak River Hydro Elec. Power Co. . 

. Thompson. 

1 

1053 

a 

Metropolitan Railway (England).... 

.Tri-Drum. 

6 

5430 

44 

Metropolitan Boro of Poplar (England) Spearing. 

3 

2259 

44 

Charbonnages de Ressaix, Belgium... 

.Stirling. 

1 

550 

44 

Societe Semet Solvay & Riette, 
Brussels. 

.Ladd. 

2 

1615 

44 

Society Generale Belg. d’Enterprises 
Elec. Brussels. 

. B & W. 

6 

7850 

44 

Companie Auxiliare d’ Elect. Brussels. 

.B & W. 

1 

808 

a 

Soc. Hoiller Sarre & Moselle, 

Marlebach. 

.S. A. C. M. 

1 

1076 

u 

Estab. Gillet & Fils Lyons. 

. Joya. 

2 

753 

a 

Intercommunale Beige d’ Electricite, 
Brussels. 

.Ladd. 

1 

887 

44 

Soc. Gen. Elec, della Sicilia, Milan... 

B & W. 

1 

915 

1929 

Milwaukee Elec. Rv. & Lt. Co . 

. Heine . 

1 

2364 

44 

Consumers Power Co. 

. Walsh & Weidner... 

1 

1609 

a 

P. Carev Co. 

. Walsh & Weidner... 

1 

470 

44 

Viscose Co . 

. B & W. 

3 

3000 

44 

Frazer Paper Co . 

. Badenhausen. 

1 

941 

44 

Louisiana Power Co . 

. Walsh & Weidner... 

1 

1593 

44 

Penn. R. R. 

. Walsh & Weidner... 

9 

5246 

44 

Inland Steel Co. 

. Heine . 

2 

3580 

44 

Granite Citv Steel Co. 

. Walsh & Weidner... 

1 

430 

44 

Nekoosa Edwards Paper Co . 

.Stirling. 

1 

911 

44 

National Cash Register Co. 

. Heine. 

1 

735 

44 

Ford Motor Co. 

. McAleenan. 

3 

4983 

44 

John Morrell & Co. 

.Stirling. 

1 

911 

44 

Akron Steam Heating Co. 

B & W. 

1 

877 

44 

Georgia Power Co. 

. Walsh & Weidner... 

2 

6040 
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Year. 

1929 


U 

14 

4* 


Year. 

1930 


1931 


1933 


Customer. 

Fisher Lumber Co. 

University of Chicago. 

Louisville G. & E. Co. 

City of Detroit. 

Champion Fibre Co. 

Iowa Public Service Co. 

Murray Corp. 

Hudson Motor Car Co. 

Mallinkrodt Chem. Co. 

Kansas City P. & L. Co. 

Milwaukee Elec. Ry. & L. Co. 

Bethlehem Steel Co. 

Bethlehem Steel Co. 

Ford Howard Paper Co. 

British Empire Steel Co. 

Ford Motor Co. 

Brown Co. 

City of Moose Jaw. 

Soc. Electrique De La Sidernogie 

Lorraine. 

Soc. Gle. Metallurgique Brussels. 

Soc. Gle. Metallurgique Brussels. 

Soc. Alais, Groges <k Chamargue, Paris. 
Soc. Intercommunale Beige d’ 

Electrique, Brussels.. 

Soviet Government.. 

Cooperative De Fluid Electrico, Spain 


Make of Boiler, j No. 

Heine.! 1 

Heine. j 1 

Walsh & Weidner... j 1 
Walsh & Weidner... 2 

Heine.! 1 

Heine.| 1 

Heine.j 1 

Heine.[ 1 

Heine. i 1 

Ladd. 1 

Heine.I 2 

Comb. Eng. Corp... | 2 

Comb. Eng. Corp... | 2 

Stirling.I 1 

Stirling. j 2 

Ladd.| 2 

Walsh & Weidner...; 1 

Walsh & Weidner...! 1 


Horse 

power. 

887 

1204 

1530 

956 

1826 

1120 

1001 


Stirling.. 
Cockerill 
Cockerill 
Stirling.. 


B & W. 
Joya... 
Garbe.. 


1 

1 

1 

4 

3 

4 
3 


604 

1516 

4728 

10460 

10460 

699 

1822 

6408 

1049 

601 

806 

570 

533 

1858 

3930 

5600 


136 Murray Water Wall Installation Reported 
national Combustion Engineering Corpoi 
Sold During Receivership on New Boile 
tions. 


bv Inter- 
at ion and 
• Installa- 


Customer. 


City of M 
Viscose C 
Standard 


New 


New Westminster 
Crowell Publishing 
John Morrell & Co 
Standard Oil India 
Duluth Steam Hea 
Bethlehem Steel C 
Pressed Steel Car 1 
Brooklvn Edison C 


Tennessee Paper Co 

Ford Motor Co . 

Milwaukee Elec. Ry 
University of Chieag 
Boston Elec. Ry. Co 
Public Serv. Corp. o 
Citv of Wyandotte.. 


* Installed by Combustion 
Combustion Engineering Co. 

7—6278a 


1 

Make of boiler. 

Horse 
No. power. 

. Not Reported. 

601 

Not Reported. 

1014 

.Not Reported. 

2080 

. Not Reported.j 

1533 

.Not Reported. 

5480 

. Not Reported. 

3435 

.Not Reported. 

6414 

.Not Reported. 

187 

Not Reported. 

980 

.Not Reported. 

923 

Not Reported. 

1040 

.Not Reported. 

3630 

Not Reported. 

10786 

Not Reported. 

800 

.Not Reported. 

19560 

. Not Reported. 

6300 

. Not Reported. 

.. (?) 1209 

.Not Reported. 

980 

. Not Reported. 

592 

. Not Reported. 

4240 

.Not Reported. 

1204 

.Not Reported. 

4560 

. Not Reported. 

2980 

.Not Reported. 

1224 

. Combustion Eng. .. 

2 *2400 

Corp. successor to 

international 

































































































98 


METROPOLITAN ENGINEERING CO. VS. 


137 Murray Water Wall Installations Reported as Sold 
by International Combustion Engineering Corpo¬ 
ration on Old Boiler Installations. 

Year. Customer. 

1924 .St. Joseph Lead Co. 

44 .Ford Motor Co. 

“ .Ford Motor Co. 

1925 .Wisconsin Traction Light, Heat and Power Co. 

44 .Birmingham Water Works. 

44 .Iowa Power & Light Co. 

“ .Illinois Power & Light Co. 

44 .United Electric Light <fc Power Co. 

“ .United Electric Light & Power Co. 

“ .Duquesne Light Company. 

“ .Iowa Power & Light Co. 

1920.Ford Motor Co. 

44 .Lake Superior Paper Co. 

44 .Kansas City Power & Light Co. 

“ .Bogalusa Paper Co. 

“ .Tonawanda Paper Co 

44 .New York Steam Corp. 

“ .Interborough Rapid Transit Co. 

“ .Firestone Tire & Rubber Co. 

“ .Iowa Railway & Light Co. 

1927 .Armour Co. 

“ .Anaconda Copper Mining Co. 

“ .Counties Gas & Electric Co. 

44 .Firestone Tire & Rubber Co. 

44 .Penn Public Service Co. 

44 .Chevrolet Motor Co. 

44 .St. Lawrence Paper Co. 

44 .Southern Paper Co. 

44 .Pittsburgh Plate Glass Co. 

1928 .Belle Alkali Co. 

44 . : . C. C. C. & St. L. Railroad. 

44 .West Penn Power Co. 

44 .Lane Co. 

During Receivership. 

1930.United Electric Light & Power Co. 

44 .United Electric Light & Power Co. 

44 .Sioux City Gas & Electric Co. 

44 .Consolidated Mining & Smelting Co. 

Total installations with old boilers. 37 
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I _ 

138 Murray Water Wall Furnaces Designed by Thomas 

E. Murray, Inc. 

Customer. Boiler. 

United Elec*. Lt. & Pr. Co.Springfield 

United Elec. Lt. & Pr. Co.Springfield. 

Municipal Gas Co.B <fe W. 

West Ya. Pulp & Paper Co.Springfield. 


No. Horsepower. 


3 

6 

1 

1 


4500 

3768 

1287 

846 


139 Some Countries in Which Murray Water Walls are 

Installed. 


United States. 
Canada. 

England. 

Scotland. 

Holland. 

Italy. 

Union of S. Africa. 
Belgium. 


China. 

France. 

Malay States. 
Russia. 

Spain. 

Argentine. 

Germany. 


Prominent U. S. Utilities and Railways Using Murray 

Water Walls. i 


Union Elec. Lt. & Pr. Co., St. Louis. 

New York Edison Co., New York. 

Brooklyn Edison Co., Brooklyn. 

Duquesne Light Co., Pittsburgh. 

Consolidated Gas, El. Lt. & Pr. Co., Baltimore. 
Consolidated Gas Company, New York. 
Southern Power Co., Charlotte. 

Milwaukee Elec. Ry. & Lt. Co., Milwaukee. 
Electric Bond & Share Co. 

Boston Elevated Railway, Boston. 

Interborough Rapid Transit Co., New York. 

N. Y., N. H., & H. Railroad, Cos Cob. 
Commonwealth & Southern. 

New York Steam Corp., New York. 

Kansas City Power & Light Co., Kansas City. 
Potomac Electric Co., Washington. 
Pennsylvania Railroad, Philadelphia. 

Public Service Corp. of N. J., Burlington. 
Commonwealth Edison Co., Chicago. 

Niagara Hudson Power Co. 

Associated Gas & Electric Co. 


i 
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Prominent Industrial Companies in U. S. Using Murray 

Water Walls. 


Hudson Motor Co. 

St. Joseph Lead Co. 

Ford Motor Co. 

International Paper Co. 

Mead Pulp & Paper Co. 

Atlas Portland Cement Co. 

U. S. Rubber Co. 

Solvay Process Co. 

National Enameling & Stamping Co. 

Bethlehem Steel Co. 

Pressed Steel Car Co. 

Standard Oil Co. of Indiana. 

Union Carbide & Carbon Co. 

American Cyanamid Co. 

Chrysler Corp. 

Champion Fibre Co. 

General Motors Co. 

DuPont Company. 

Inland Steel Co. 

National Cash Register Co. 

Armour Co. 

140 Murray Water Wall Installations Imported as Sold by 
International Combustion Engineering Corporation. 

New Boiler Installations. 


Number of Number of Boiler 

Year. installations. boilers. horse power. 

1924 . 6 11 18.039 

1925 . 21 58 77.312 

1920. 43 114 108.783 

1927 . 42 80 107,975 

1928 . 51 105 121,440 

1929 . 40 03 93.804 

1930 . 17 Not reported 05.903 

1931 .. 7 Not reported. 15.780 

1932 . .. .. . 

1933 . 1 2 2,400 


Total. 228 439-f 072.102 


Horse power of new boilers installed before receivership. 588.019 

Horse power of new boilers installed during receivership. 84,143 

















Boiler Insulating Rode 
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141 Murray Water Wall Installations Made by] Thomas 
E. Murray, Inc. 

Number of Number of Boiler 

installations. boilers. H. P. j 

4 11 10401 | 

i 

(Here follow Plaintiff’s exhibits, side folios 142—14j4.) 

145 Pl. Ex. Xo. 13. 


i 

In the Supreme Court of the District of Coluitnbia. 


In Equity. 

Xo. 51,977. 

. 

Metropolitan Engineering Company, Plainjiff, 


v. 

Conway P. Coe, Commissioner of Patents, Defendant. 

Stipulation. 

It is hereby stipulated, by and between counsel for the 
parties hereto, that the annexed are true copied of the 
pending application of Thomas E. Murray for Letters 
Patent for Boilers, Serial Xo. 642,427, filed May pH, 1923, 
as it now stands, including the drawings and of papers 
Xos. 15, 18, 22VL 25 and 27, in the matter of saidi pending 
application, all being true copies from the recorcjs of the 
United States Patent Office. 

(Signed) C. B. DES JARDIXS, 

Counsel for Plaintiff . 

(Signed) T. A. HOSTETLER], 

Counsel for Defendant. 

146 Application for United States Letters Patent. 
Petition, With Power of Attorney. 


Hon. Commissioner of Patents, 

Washington, D. C. ! 

Sir : 

Your Petitioner, Thomas E. Murray, a citizen of the 
United States, residing in the City, County and State of 
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New York, and whose Post Office address is Xo. 1250 At¬ 
lantic Avenue, Brooklyn, Xew York, prays that Letters 
Patent of the United States be granted to him for Improve¬ 
ments in Boilers set forth in the annexed specification. 

And lie hereby appoints I). Anthony Usina of Xo. 71 
Broadwav, Xew York Citv, Xew York, his attornev with 
full power of substitution and revocation, to prosecute 
this application, to make alterations and amendments 
therein, to sign his name to the drawings, to receive the 
Letters Patent when issued, and to transact all business in 
the Patent Office connected therewith. 


Signed at Xew York City, 
May, 1923. 

(Signed) 


Xew York, this 25th day of 
THOMAS E MURRAY. 


147 Specification. 

To all whom it may concern: 


Be it known that I, Thomas E. Murray, a citizen of the 

United States and resident of the Citv, Countv and State 

• % 

of Xew York, have invented certain new and useful Im¬ 


provements in Boilers of which the following is a speci¬ 
fication. 


This invention relates to boilers and particularly to the 
construction of walls thereof. The invention aims to pro¬ 
vide a unit construction whereby walls of different dimen¬ 


sions can be built by using various numbers of units 
according to the size of boiler required. 

The walls are of hollow construction and are composed 
of a multiplicity of sections which when assembled form a 
unit cellular structure. 


fimbodiments of the invention are shown in the accom¬ 


panying drawings in which Fig. 1 is a perspective view 
showing one type of boiler; 

Fig. 2 is a diagrammatic longitudinal section through 
the boiler of Fig. 1; 

Fig. 3 is a sectional perspective showing a portion of a 
boiler wall having a sheathing of heat insulating material 
applied thereto; 

Fig. 4 is a section on line 4—4 of Fig. 3; 

Fig. 5 is a horizontal section on line 5—5 of Fig 3; 

Fig. 6 is a perspective view showing a portion of the 
wall formed of a plurality of structural beams united along 
their abutting flanges; 
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148 Fig. 7 is a horizontal section through the wall 
shown in Fig. 6; 

Fig. 8 is a detail showing a hollow wall membjcr formed 
of a plurality of structural members united alon^ abutting 
flanges; 

Figs. 9 and 10 are diagrammatic views in vertical sec¬ 
tion illustrating a modified arrangement; 

Fig. 11 is a horizontal section showing a further modi¬ 
fication. j 

Referring first to Figs. 1 to 5, the boiler comprises side 
walls 10 and 12, a front wall 14 and rear wall 16, and a 
top wall or roof 18. 

These walls are each formed of a multiplicity jof hollow 
members which are of similar design, but are jnumbered 
differently for the purpose of identification. The Iside walls 
10 and 12 are formed of a series of upright box-like mem¬ 
bers 20 which can conveniently be formed by buit-welding 
two channels along their opposed edges as indicated by the 
dotted line 22 in Fig. 5. Or as shown at 20* in Fijg. 8 these 
uprights may be made up of an H-section 24 having channel 
sections 26 welded along the lines 28 to form aji upright 
having two hollow chambers. 

The hollow upright members 20 are united at the top 
and bottom respectively with hollow headers 30 and 32. 
Communication between the members 20 and 30 is provided 
for by means of connecting nipples 34 and similarly com¬ 
munication between the members 20 and p is pro- 

149 vided by means of nipples 36. As shown in Fig. 3, 
the nipples may be dispensed with in whicty case the 

member 32, for example, will be formed with openings 38 
and the lower edge 40 of the member 20 will be secured 
directly to the header 32, for example, by arc welding or 
acetvlene welding. 

The members 20 are spaced apart as shown in Fig. 5 and 
the openings between the members are closed by plates 42 
which overlap the adjacent members and are welded or 
otherwise secured thereto. In Fig. 1 a number of these 
plates are omitted in the interest of clearness. 

The rear wall 16 of the boiler is formed of a multiplicity 
of sections 21 similar to the members 20, and These are 
united at top and bottom to transverse headers 44 and 46. 
The hollow members 23 forming the front wall 14 are con¬ 
nected at the top to a header 48 and at the botjtom to a 
header 50 by suitable nipples 52 and 54 as shown in Fig. 2. 
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The header 50 is raised a considerable distance above 
the level of the headers 32 so as to leave an opening 56 for 
the entrance of a known type of stoker. Instead of such 
stoker the boiler can be fired manually, in which case fire 
doors and ash pit doors, not shown, will be provided. The 
boiler may be provided with a suitable urate diagram- 
mat icallv shown at 58, bridge wall 60 and boiler tubes 62, 
the latter being in communication with the hollow members 
21 and 23 respectively as shown in Fig. 2. Suitable baffles 
64, such as tile water tubes or brickwork will be secured in 
known manner to the boiler tubes so as to cause the products 
of combustion fo follow a sinuous path through the boiler. 
A fine opening 66 is formed in the roof of the boiler 

150 and this connects by means of a suitable flue to a 
stack not shown. 

The roof IS of the boiler is of hollow construction and 
can conveniently be built up of members 25 assembled as 
shown in Figs. 6 and 7 where it will be seen that the unit 
hollow structure is formed by securing a number of 11-sec¬ 
tion beams to one another along the abutting edges 27 of 
their plates or flanges. A hollow structure made in this way 
can be practically any length desired by using structural 
beams of the required length. The width of the structure 
can be readilv varied bv using a greater or less number of 
H-beams secured edge to edge. At the end, the structure 

can be neatlv finished bv welding channel sections 20 to the 
• • < 

outermost flanges or plates of the H-seetions. The hollow 
sections forming the roof are connected by nipples 68 with 
the front header 48, and by nipples 70 with a header 72 
which extends laterally between the top headers 30. 

The ends of the members 20 can be closed by plates se¬ 
cured thereto and the nipples 36 above referred to can pass 
through suitable openings in these plates. Similarly the 
open ends of the chambers shown in Fig. 6 can be closed by 
a plate welded oy otherwise secured thereto and nipples can 
be inserted in suitable openings in the plates. Or in some 
cases communication between the hollow chambers in the 
members will be secured by merely forming openings 31 in 
the walls or webs of the members as shown. 

As shown in Figs. 3 to 5, the tubular structure is com¬ 
bined with an outer wall or laver of refractorv material 

* « 

such for example as the layer or sheathing 74 of heat 

151 insulating; material. This sheathing is held in place 
bv a reinforcement of woven wire mesh 76 which is 
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bent preferably to the shape shown in Fig-. 4, and welded 
or otherwise secured at suitable intervals either to the 
plates 42 or to the members 20. This insulating} material 
can be plastered on after the metal work has beeii erected. 
This insulating material may be a magnesia mixture or 
plastic compounds of asbestos and like heat insulajtors. 

The boiler tubes 02 may be of the usual round formation 
and secured to the hollow members 21 and 23; th^se mem¬ 
bers being provided with openings opposite the tubes, which 
openings are closed by suitable plugs 78. Thoi upright, 
members 20 are provided with openings 80 which ajre closed 
by plugs 82 to give access to the interior of the (members 
for the purpose of cleaning out the members and for in¬ 
sertion of tools in assembling the parts. Similar Openings 
and plugs may be used in the various members fpr inser¬ 
tion of tools in assembling or for cleaning sediment} or scale 
from the members as will be understood. 

The feed water for the boiler mav be introduced at one 
or more points and in Fig. 1 for this purpose I ha^e shown 
a pipe 84 entering the lower header 32. Similar fcjed pipes 
may bo located at the opposite side of the boiler or the 
feed water can be supplied from a common header to sev¬ 
eral of the hollow members 20. Introducing the feed water 
through the headers 32 and passing it through the walls 
of the furnace preheats the water and cools the wal|s. This 
enables me to build the walls of structural sections of thin 
cross-section, instead of making walls of masonry pr brick¬ 
work as heretofore used for stationary boilers. 

152 In Fig. 11, T have shown a further modification 


wherein the pipe sections 80" have secured 


thereto 


members formed with plates 100 which overlap art shown. 
These overlapping plates are preferably not secured to 
each other but merely contact so as to form a joint which 
will permit of relative expansion and contraction between 
the members. 

Fig. 0 shows diagrammatically a vertical sectibn of a 
boiler comprising a series of front headers 110 disposed 
horizontally and connected by tubes 112 with similar hori¬ 
zontal members 114 at the rear. The headers 110 land 114 
are connected to one another by means of nippiest 116 to 
provide communication. 

The tubes 112 can be arranged in different banks a^ shown 
and the header sections may be separated at internals and 
connected to one another by pipes 118 and 120 in the front 
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and rear of the boiler. As shown in this figure, the top 
of the boiler comprises a series of hollow horizontal mem¬ 
bers 122, only one of which appears in the figure. These 
horizontal members may be formed, for example, of struc¬ 
tural shapes as shown in Figs. 6 and S or they may be as¬ 
sembled in a manner similar to the members 20 forming the 
side walls as illustrated in Fig. 3. The top headers 110 and 
114 are connected with the members 122 by pipes 124 and 
126 as shown. The lowermost headers 110 and 114 are in 
communication with hollow walls 128 and 130. These walls 

mav be of the structure shown in Fig. 3 or thev mav be 

• 1 • * 

formed of continuous members extending transversely for 
the full width of the boiler. The wall 128 is supported on a 
transverse hollow box-like member 132, which is raised 
from the floor level 134 so as to provide an opening 
133 136 for the entrance of a mechanical stoker. The 

wall 130 is supported on a transverse hollow box-like 
member or sill 137, and both the members 128 and 130 are 
connected with their supporting sills by suitable nipples as 
shown. The side walls of the boiler shown in Fig. 0 are 
built up of a multiplicity of members 20 such as shown in 
Fig. 3, and described in connection with Fig. 1. 

Fig. 10 is a fragmentary view similar to Fig. 9 but show¬ 
ing headers 110" of slightlv larger cross-section than the 
headers shown in Fig. 9, each header being adapted to re¬ 
ceive two rows of tubes 112". The other parts of this boiler 
are substantially the same as those shown in Fig. 9 and 
are indicated by like reference numerals. 

'While it is convenient to build boiler walls bv using rolled 
structural sections such as channels, H-beams, I-beams and 
the like as herein described, I contemplate also using 
pressed metal sections which can be formed of boiler plate 
as will be understood. 


The boiler walls may be supported in the usual manner 
on a floor or other foundation. Or walls of the kind de¬ 
scribed can be hung or suspended from the structural 
beams or girders in a power house or other building. 

Boilers of the present type are designed to generate large 
quantities of steam at high temperature and pressure by the 
use of water walls immediately surrounding the combustion 
chamber and utilizing the radiant heat of the burning fuel, 
in addition to the inclined tubes above the combustion 
chamber heated by convection. 
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154 My improved boiler is designed to prodjuce steam 
at a rate of several hundred per cent of j the usual 

rating based on area exposed to the heating gas^s and re¬ 
quires for this result a high volume of intensely hot gas. 
It becomes important therefore to prevent the exposure of 
the usual masonry wall to the fire. Experience shows that 
such walls are rapidly deteriorated under modern high tem¬ 
perature firing. The metal fillers or extensions <J>f my im¬ 
proved boiler form a shield which protects aniy outside 
sheathing, the tubes with the metal fillers or extensions con¬ 
stituting in effect a wall of the combustion chamber so that 
the plastic material on the outside may be a mere insulating 
sheathing supported by the wall of tubes and fillers. 

The fillers or extensions have an additional function to 
conduct heat to the water tubes so rapidly as to i|it 11 izo the 
intense heat of the fire. In installations of this Character 
the distance to which the extensions may bo carried beyond 
the tubes is limited. It must be so short that tlie heat is 
conducted to the tubes sufficiently rapidly to prevent the 
outer portions of the extensions from being burned away or 
distorted sufficiently to crack them. Such conduction of 
heat to the tube is affected by the area and the degree of 
contact of the extension member with the tube, but I is chieflv 
dependent on the distance from the tube to the |remotest 
part of the extension. Such distance puts a ipaximum 
limitation on the distance between the tubes in thlo case of 
high duty boilers (that is, steam generators as distinguished 
from mere water heaters or the like). 

155 In practice, I have found that the maximum dis¬ 
tance should not be substantially greater jthan the 

outside diameter of the tubes. The extensions beyond the 
tube, with such spacing, are of less width than the diameter 
of the tubes and can be kept within such limits as to avoid 
destruction by the fire. For example, in Figs. 5 pnd 11 it 
is apparent that no part of the extensions is far 'removed 
from the cooling effect of the water in the tube^; or, in 
other words is so far that it cannot conduct its heat to the 
nearest tube at the same rate that it receives heat from the 
fire. 

Generally in boilers of the type on which the prpsent in¬ 
vention is an improvement, particularly those designed to 
generate large quantities of steam at high temperature and 
pressure, the walls of the furnace support the overhead 
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structure and are made of or lined with refractory brick¬ 
work which is exposed directly to the intense heat of the 
flame and which have a comparatively short life. There 
are frequent shut-downs for repair or replacement of such 
walls. According to this invention the principal part of 
the wall is the tubular metal structure. Xot only does this 
provide for a .high capacity because of the rapid generation 
of steam by exposure of the tubes to the direct radiant heat 
of the burning fuel, but also the life of the wall, cooled by 
the rapid circulation of water, is practically unlimited. The 
insulating material outside of the metal wall is used only 
for the conserving of heat and is protected from excessive 
wear hv the metal structure between it and the lire. It is 
important also that I propose to substitute my improved 
water walls for the old brick-work supporting walls 
loti around the entire combustion chamber. 

Certain features of improvement disclosed herein 
are claimed in other pending applications Xos. 042.727) 
filed June 1. 1923 and 678,443 filed December 4. 1923. 
137 Though I have described with great particularity 
the details of the embodiments of the invention 
shown, it is not to be construed that 1 am limited thereto as 
changes in arrangement and substitution of equivalents 
may be made by those skilled in the art without departing 
from the invention as defined in the appended claims. 

What I Claim Is: 


19. A steam generator including in combination approxi¬ 
mately horizontal water tubes heated bv convection and a 

• • 

furnace having a combustion chamber below said overhead 
tubes, a wall of .said combustion chamber being composed of 
substantially upright tubes connected into the circulation 
of the generator, said tubes being spaced apart a distance 
not substantially greater than their diameter and metal ex¬ 
tensions from said tubes united thereto with good heat con¬ 
ducting joints and practically closing the spaces between 
them so that only the tubes and extensions are exposed to 
the heat of the burning fuel and the two together constitute 
the wall heated,only on its inner face, the outer surface of 
such wall being covered with a sheathing of insulating ma¬ 
terial united to and supported by said wall. 

20. A steam generator including in combination approxi¬ 
mately horizontal water tubes heated by convection and a 
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diameter, 
Id thereto 
ally clos- 


furnace having a combustion chamber below sjxid over¬ 
head tubes, a wall of said combustion chamber being com¬ 
posed of substantially upright tubes connected into the 
circulation of the generator, said tubes being spaced apart 
a distance not substantially greater than their 
and metal extensions from said tubes unite 

158 with good heat conducting joints and practicj 
ing the spaces between them but being freej to move 

separately, so that only the tubes and extension^ are ex¬ 
posed to the heat of the burning fuel and the two together 
constitute the wall heated only on its inner face, the outer 
surface of such wall being covered with insulating material. 

21. A steam generator including in combination approxi¬ 
mately horizontal water tubes heated by convection and a 
furnace having a combustion chamber below said Overhead 
tubes, a wall of said combustion chamber being cpmposed 
of substantially upright tubes connected into the 1 , circula¬ 
tion of the generator, said tubes being spaced apart a dis¬ 
tance not substantially greater than their diamdter, and 
metal extensions from said tubes united thereto wjitli good 
heat conducting joints and practically closing thj? spaces 
between them and providing an increased area ex 
the direct radiant heat of the burning fuel and co 
such heat to the tubes, each of said extensions being limited 
in width as a maximum to the diameter of the tgbes, the 
tubes and extensions constituting a substantially closed 
wall exposed on the inner face only to the combustion gases, 
the outer surface of such wall being covered with a sheath¬ 
ing of insulating material united to and supported!by said 
walls. 

22. A steam generator including in combination approxi¬ 
mately horizontal overhead water tubes heated bv con- 
vection and a furnace having a combustion chambejr below 
said overhead tubes, all the walls of said combustioii cham¬ 
ber being composed of rows of upright tubes connected into 
the circulation of the generator and exposed to the heating 
gases on the inner sides only of said rows of tubes, the 
outer surface of such walls being covered with a sheathing 
of insulating material united to and supported by said 

walls. j 

159 22. A steam generator including in combination 
water tubes heated by convection and a furndce hav¬ 
ing a combustion chamber, a wall of said chambef bein 


dosed to 
iducting 


tr 

o 
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composed of water tubes connected into the circulation of 
tlie generator, said tubes being spaced apart a distance not 
substantially greater than their diameter, and metal exten¬ 
sions attached to said tubes with good heat conducting 
joints and practically closing the spaces between them, so 
that only the tubes and extensions are exposed to the heat 
of the burning fuel and the two together constitute a wall 
heated on its inner face only, the outer surface of said wall 
being covered with a sheathing of insulating material at¬ 
tached to and su])])orted by said wall. 

24. A steam generator including in combination water 
tubes heated bv convection and a furnace having a combus- 
tion chamber adjacent to said tubes, a wall of said combus¬ 
tion chamber being composed of water tubes connected into 
the circulation of the generator, said tubes being spaced 
apart a distance not substantially greater than their di¬ 
ameter, and metal extensions from said tubes attached 
thereto with good heat conducting joints and practically 
closing the space between them but being free to move 
separately, so that only the tubes and extensions are ex¬ 
posed to the heat of the burning fuel and the two constitute 
a wall heated onlv on its inner face, the outer face of said 
wall being covered with insulating material. 

25. A steam generator including in combination water 

c? r 1 

tubes heated by convection and a furnace having a combus¬ 
tion chamber adjacent to said tubes, a wall of said combus¬ 
tion chamber being composed of tubes connected into 
160 the circulation of the generator, said tubes being 
spaced apart a distance not substantially greater 
than their diameter, and metal extensions from said tubes 
attached thereto with good heat conducting joints and prac¬ 
tically closing the spaces between them, and providing an 
increased area exposed to the radiant heat of the burning 
fuel and conducting such heat to the tubes, each of said 
extensions being limited in width as a maximum to the di¬ 
ameter of the tubes, the tubes and extensions constituting a 
substantially closed wall exposed on the inner face only to 
the combustion gases, the outer surface of said wall being 
covered with a sheathing of insulating material attached to 
and supported by said walls. 

26. A steam , generator including in combination water 
tubes heated by convection and a furnace having a combus- 
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lion chamber adjacent to said tubes, all the walld of said 
combustion chamber being composed of tubes connected 
into the circulation of the generator and expose<jl to the 
heating gases on the inner side of said rows of tijbes, the 
outer surface of said walls being covered with a sheathing 
of insulating material attached to and supported jbv said 
walls. I 

27. A steam generator including in combination water 
tubes heated by convection and a furnace having! a com¬ 
bustion chamber, a wall of said chamber being composed of 
water tubes connected into the circulation of the generator, 
said tubes being spaced close together so as to approxi¬ 
mately close the opening between adjacent tubes jind the 
wall heated on its inner face only, the outier sur- 
1G1 faces of said wall being covered with a sheatlhing of 
insulating material attached to and supported 

wall. 

In witness whereof, I have hereunto signed my ijame 
(Signed) THOMAS E. MURRAY 


bv said 


1G2 Oath. 

State of Xew York, 

Counly of New York: 

I 

Thomas E. Murray, the above named Petitioner] being 
duly sworn, deposes and says that he is a citizen !of the 
United States and a resident of the Citv, Countv and State 
of Xew York, that he verily believes himself to be the origi¬ 
nal, first and sole inventor of the Improvements in Ipoilers 
described and claimed in the foregoing specification; ^hat he 
does not know and does not believe that the same whs ever 
known or used before his invention or discoverv thereof, 
or patented or described in any printed publication in any 
country before his invention or discovery thereof, oi| more 
than two years prior to this application, or in public ^ise or 
on sale in the United States for more than two years! prior 
to this application; that said invention has not been pat¬ 
ented in any country foreign to the United States bn an 
application filed by him or his legal representatives br as¬ 
signs more than twelve months prior to this application; 
and that no application for patent for said invention has 
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been tiled by him or his legal representatives or assigns 
in anv countrv foreign to the United States. 

* (Signed) ‘ THOMAS E. MURRAY. 

Sworn to and subscribed before me this 25th dav of Mav 
1923. 

(Signed) JOHN C. McDERMOTT, 

Notary Public. 

Kings Co. Clerk’s Xo. 158; Reg. Xo. 5069; Xew York Co. 
Clerk’s Xo. 161; Reg. Xo. 5119; Commission expires March 
30, 1925. 


(Here follow drawings, side folios 163-167.) 


168 [Stamp:] Mailed Jan. 14, 1929. 

Paper Xo. 15 
Div. 46, Room 235. 

Department of Commerce, United States Patent Office, 

Washington. 

Address onlv 44 The Commissioner of Patents, Washing- 
ton, D. C.,” and not anv official bv name. 

All communications respecting this application should 
give the serial number, date of tiling, and name of the ap¬ 
plicant. 

Please find below a communication from the Examiner 
in charge of this application. 

THOMAS E. ROBERTSOX, 

Commissioner of Patents. 

Bl./R 

Applicant: Thomas E. Murray. 

Ser. Xo. 642,427. 

Filed May 31, 1923. 

For Boilers. 


D. Anthony Usina, 

71 Broad wav, 

Xew York, X. Y. 

Responsive to amendment filed June 6, 1928. 

Claims 19, 21 and 22 are again rejected on the Griffith* 
patent of record. It is not seen that the general combina- 
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lion to which these claims are directed is changed by the 
relation between the water wall and the outside rjefractory. 
Moreover, the claimed relation between the wateJ* wall and 
the casing is shown by McClellon, 1,474,15(3, of record. The 
relationship appears to be of the same kind whether em¬ 
bodied in a stationery or a steam locomotive boiler. The 
asbestos insulation “87" of McClellon is clearlv united to 
and supported by the tubes, since the plate “89”|is merely 
added to protect such insulation. The contacting and sup¬ 
porting relationship between water wall and refractory as 
shown in McClellon could be adopted in Griffiths without 
invention. The specific wall structure set forth jin claims 
19 and 21 is found in McClellon. 

Claim 20 stands allowed. 

In view of the long pendency of the case and of the fact 
that no new reference is herein cited, this rejectio|n is made 
final. 

C. L. WOLCOTT, 

Examiner. 

169 [Stamp:] Mailed Jul. 25, 1929. j 

Paper No. 18. ! 

Before the Board of Appeals. 

In re Application of Thomas E. Murray. Serial j No. 642,- 
427. Filed May 31, 1923. For Boilers.' 

Exam iuer’s Statemeat. 


This is an appeal from the action of the Examiner finally 
rejecting the following claims: 

19. A steam generator including in combination approxi¬ 
mately horizontal water tubes heated bv convection and a 
• % 

furnace having a combustion chamber below said overhead 
tubes, a wall of said combustion chamber being composed 
of substantially upright tubes connected into tluf circula¬ 
tion of the generator, said tubes being spaced apjjirt a dis¬ 
tance not substantially greater than their diameter, and 
metal extensions from said tubes united thereto with good 
heat conducting joints and practically closing tlje spaces 
between them so that only the tubes and extensions are ex¬ 
posed to the heat of the burning fuel and the two! together 
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constitute the wall heated only on its inner face, the outer 
surface of such wall being covered with a sheathing of in¬ 
sulating material united to and supported by said wall. 

21. A steam generator including in combination approxi¬ 
mated v horizontal water tubes heated by convection and a 
* » 

furnace having a combustion chamber below said overhead 
tubes, a wall of said combustion chamber being composed of 
substantially upright tubes connected into the circulation 
of the generator, said tubes being spaced apart a distance 
not substantially greater than their diameter, and metal ex¬ 
tensions from said tubes united thereto with good heat con¬ 
ducting joints and practically closing the spaces between 
them and providing an increased area exposed to tin* direct 
radiant heat of the burning fuel and conducting such heat 
to the tubes, each of said extensions being limited in width 
as a maximum to the diameter of the tubes, the tubes and 
extensions constituting a substantially closed wall exposed 
on the inner face only to the combustion gases, tin* outer 
surface of such wall being covered with a sheathing of 
insulating material united to and supported by said 
walls. 

17<> 22. A steam generator including in combination 

approximately horizontal overhead water tubes 
heated bv convection and a furnace having a combustion 
chamber below said overhead tubes, all tin* walls of said 
combustion chamber being composed of rows of upright 
tubes connected into the circulation of the generator and 
exposed to tin* heating gases on the inner sides only of said 
rows of tubes, the outer surface of such walls being covered 
with a sheathing of insulating material united to and sup¬ 
ported by said walls. 

The references relied on are: 

Griffith, 743,271; 

McClellan, 1,474,150. 

The claimed invention relates to a water tube boiler hav¬ 
ing tubes 02 heated by convection connected to members 21 
and 23 which are connected to headers 48 and 50. Members 
20 form the side of the firebox and are connected to headers 
30 and 32. The members 20 are spaced apart a distance not 
substantially greater than their diameter, and the spaces 
between same are closed by metal members 42 as shown in 
Fig. 5, or by overlapping fins 100 as shown in the preferred 
construction in Fig. 11. The members 42 or 100 are con¬ 
nected to the tubes with good heat conducting joints. The 
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members 20, 21 and 23 form the walls of the combustion 
chamber. Upon the outer side of the wall, forced of the 
members 20, 21 and 23, there is insulating material 74 at¬ 
tached thereto bv means of the wire mesh 76. 

* 

Griffith shows tubes 22 heated by convection, and con¬ 
nected to headers 23 and 24. The side waifs of Grif- 

171 fith's device are formed of tubes 33 connected to 
header 32 and drum 21. The headers 23 and 24 and 

the tube 33 are placed in such close relation that they form 
walls for the combustion chamber. At the outside of the 
tubes, but not attached thereto, is an asbestos! covering. 
McClellan shows a locomotive fire box formed o ij tubes 57 
connected to lower headers 58 and upper drums! 53. The 
tubes are spaced a distance apart not greater tilian their 
diameter and the spaces between same are closedl by filler 
strips 75 welded to the tubes. The outer faces of the walls 
are covered by asbestos, evidently attached to sqme, since 
the plate 89 is said to be added merely to protect such 
material. 

It was held that the general combination, to which these 
claims are directed, was not changed by the claimed rela¬ 
tion between water wall and the casing. That is, it seemed 
immaterial whether the asbestos was attached to or spaced 
from the outside of the tubes. Further, the typje wall as 
shown by McClellan, with water tubes having closing strips 
welded thereto and having asbestos covering the butside of 
the tubes could be substituted for the walls of jGriffith’s 
boiler without invention. 

Respectfully submitted, 

C. L. WOLCOTT, 

V.E.B. Examiner , Div. 46. 

172 [Stamp:] Mailed Jul. 2, 1930. | 

Department of Commerce, United States Pateht Office. 

Washington, D. C. 

Petition to Commissioner. 

Julv 2, 1930. 

I 

Application of Thomas E. Murray. Serial No.! 642,427. 
Filed May 31, 1923. For Boilers. 

Examiner ’s Statement. 

The question of the admission of new claims 23 to 28 to 
this case has been considered. The other applications of 
9— 6278a 
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the applicant mentioned in his petition of June *24, 1030, 
and the patent which has issued on one of these applica¬ 
tions, have been reviewed. 

It is believed that new claims 23 to 27 could properly 
be considered along with the finally rejected claims, since 
the subject matter of said new claims 23 to 27 is substan¬ 
tially the same as that of the rejected claims except that 
the new claims are broader in scope. 

However, claim 28 would appear to be inadmissible, since 
it is drawn to the subject matter of claim 18 of applicant's 
patent 1,746,711 only broader in scope. 

Respectfully, 


M. TAYLOR, 


Examiner. 


V.E.B. 


173 [Stamp:] Mailed Jul. 11, 1930. 

Department of Commerce, U. S. Patent Office, Washing¬ 
ton, D. C. 

Before the Board of Appeals on Appeal. 

In re Application of Thomas E. Murray. Serial Xo. 642,- 
427. |Filed May 31, 1923. For Boilers. 

Supplemental Examiner's Statement. 

Claims 23 to 27 have been entered in the case for appeal 
before the Board. 

23. A steam generator including in combination water 
tubes heated by convection and a furnace having a com¬ 
bustion chamber, a wall of said chamber being composed 
of water tubes connected into the circulation of the genera¬ 
tor, said tubes being spaced apart a distance not substan- 
tiallv greater than their diameter, and metal extensions 
attached to said tubes with good heat conducting joints and 
practically closing the spaces between them, so that onlv 
the tubes and extensions are exposed to the heat of the 
burning fuel and the two together constitute a wall heated 
on its inner face only, the outer surface of said wall being 
covered with a sheathing of insulating material attached 
to and supported by said wall. 

24. A steam generator including in combination water 
tubes heated by convection and a furnace having a com- 
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bust ion chamber adjacent to said tubes, a wall ofj said com¬ 
bustion chamber being composed of water tubes!connected 
into the circulation of the generator, said tubes being spaced 
apart a distance not substantially greater than their di¬ 
ameter, and metal extensions from said tube?} attached 
thereto with good heat conducting joints and practically 
closing the space between them but being fre<| to move 
separately, so that only the tubes and extensions are ex¬ 
posed to the heat of the burning fuel and the twojconstitute 
a wall heated only on its inner face, the outer fnce of said 
wall being covered with insulating material. 

125. A steam generator including in combination water 
tubes heated bv convection and a furnace having;a combus- 
tion chamber adjacent to said tubes, a wall of jsakl com¬ 
bustion chamber being composed of tubes connected into 
the circulation of the generator, said tubes being spaced 
apart a distance not substantially greater than their di¬ 
ameter, and metal extensions from said tubes attached 
thereto with good heat conducting joints and practically 
closing the spaces between them, and providing an in¬ 
creased area exposed to the radiant heat of} the burn- 
174 ing fuel and conducting such heat to the tpbes, each 
of said extensions being limited in width hs a maxi- 
mum to the diameter of the tubes, the tubes and extensions 
constituting a substantially closed wall exposed on the 
inner face only to the combustion gases, the outer surface 
of said wall being covered with a sheathing of insulating 
material attached to and supported by said walls. 

26. A steam generator including in combinatjion water 
tubes heated by convection and a furnace having a com¬ 
bustion chamber adjacent to said tubes, all the walls of said 
combustion chamber being composed of tubes jconnected 
into the circulation of the generator and exposed to the 
heating gases on the inner side of said rows of [tubes, the 
outer surface of said walls being covered with a [sheathing 
of insulating material attached to and supported by said 
walls. 

27. A steam generator including in combination water 
tubes heated bv convection and a furnace haviiig a com- 
bust ion chamber, a wall of said chamber being composed of 
water tubes connected into the circulation of the generator, 
said tubes being spaced close together so as toj approxi¬ 
mately close the opening between adjacent tube<j> and the 
wall heated on its inner face only, the outer surfaces of 
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said wall being covered with a sheathing of insulating mate¬ 
rial attached to and supported by said wall. 

Claims 23 and 25 to 27 are for substantially the same 
subject matter as that covered by the claims under rejec¬ 
tion (said subject matter being set forth at length on page 2 
of the original Examiner’s Statement of July 25, 1929). 
However, certain minor limitations contained in the rejected 
claims have been omitted from the new claims. Since the 
more specific claims, now on appeal, were held unpatentable 
over the references cited in the said statement, these new 
and broader claims would also appear unpatentable over 
said references. 

Claims 23, 25 and 26 are based respectively on rejected 
claims 19, 21 and 22 with the following limitations con¬ 
tained in the said rejected claims omitted or changed; line 
2 of each claim “approximately horizontal” omitted; line 
4 “below said over head tubes” changed to adjacent 
175 to said tubes or entirelv omitted; line 5 “substan- 
tially upright tubes” omitted in claims 23 and 25; 
line 5 of claim 26, “rows of upright” omitted; line 8 of 
claim 23, “from said tubes united thereto” has been 
changed to attached- to said; last line of claim 23 “united 
to” has been changed to attached to; claim 25, line 9, 
“united thereto” has been changed to attached thereto, 
and next to last line “united to” has been changed to 
attached to; claim 26, line 5, “rows of upright tubes” has 
been changed to tubes; next to last line “united to” has 
been changed to attached to. 

Claim 27 is based on claim 25 with the metal extensions 
left out. 

Claims 23, 25 and 26 being substantially the same as the 
rejected claims upon which they are based are met by the 
references upon which said rejected claims 10, 21 and 22 
stand rejected. 

Claim 24 is modelled on the allowed claim 20 and would 
also appear allowable, since it carries the limitation in line 
11 “being free to move separately” which was deemed to 
differentiate over the references of record in the allowance 
of claim 20. 

Claim 27, in omitting the metal extension, would merely 
call for the omission of MeClellon's tiller strips “89” with 
a consequent loss of their function. The claim would also 
be met by Griffith, if the insulating material were applied 
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to the outside of his tubes, as taught bv McClellonj instead 
of being spaced from the tubes as now shown in j Griffith. 

Respectfully submitted, 

M. TAYLOR, 
Examiner, Div. 46. 

V.E.B. | 

176 [Stamp] TJ. S. Patent Office, Board of appeals. 

Mailed Aug. 5, 1930. j 

i 

Appeal No. 2722. Paper No. 27. Decision. 

Hearing: July 30, 1930. 

REH. 

j 

In the United States Patent Office. ! 

Appeal No. 2722. I 

Before the Board of Appeals. 

i 

Ex parte Thomas E. Murray. 

i 

Application for Patent filed May 31, 1923. Seijial No. 

642,427. Boilers. 

j 

Messrs. Usina & Rauber for applicant. 

This is an appeal from the action of the primary exam¬ 
iner in finally rejecting claims 19 and 21 to 27, inclusive. 
Claim 21 is representative and is as follows: 

21. A steam generator including in combination ajpproxi- 
mately horizontal water tubes heated by convection and a 
furnace having a combustion chamber below said overhead 
tubes, a wall of said combustion chamber being composed 
of substantially upright tubes connected into the circulation 
of the generator, said tubes being spaced apart a distance 
not substantially greater than their diameter, and metal 
extensions from said tubes united thereto with godd heat 
conducting joints and practically closing the spaces be¬ 
tween them and providing an increased area exposed 

177 to the direct radiant heat of the burning fijiel and 
conducting such heat to the tubes, each of said exten¬ 
sions being limited in width as a maximum to the diameter 
of the tubes, the tubes and extensions constituting! a sub- 
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stantially closed wall exposed on the inner face only to the 
combustion leases, the outer surface of such wall being cov¬ 
ered with a sheathing of insulating 1 material united to and 
supported by said walls. 


The references relied upon are: 
Griffiths, 743,271, Xov. 3, 1903; 
McClellon, 1,474,156, Xov. 13, 1923. 


This application relates to water tube boilers and is gen 
orally of the type disclosed in the patent to Griffiths. The 
distinction in the appealed claims over this patent relates to 
the construction of the side walls of the boiler. In Grif¬ 
fiths the tnbcai of the side walls are not spaced apart and 
the outer insulating material is not carried bv the tubular 
wall. The patent to McClellon discloses side walls having 
the tubes spaced apart with connecting fins and a cover¬ 
ing of insulating material. It is probably true that in Mc¬ 
Clellon the insulating material is held in place by an outer 
covering rather than being attached directlv to the tubular 
wall. It is also true that McClellon relates to a locomotive 
boiler rather than to a stationary boiler of the type dis¬ 
closed by appellant and Griffiths. 

Appellant's main contention appears to be that locomo¬ 
tive boilers and stationary boilers relate to different 

r • 

17S arts. We have given this matter careful considera¬ 
tion in view of the argument in the brief but it is our 
opinion that the structure of the tubular side walls with 
their insulated coverings have substantially the same func¬ 
tions in the two types of boilers and therefore we regard 
McClellon as pertinent art. We may take cognizance of the 
fact that it has been old for years to plaster asbestos and 
similar insulating material directly upon furnace walls and 
we are satisfied, therefore, that there would be no patent- 
able distinction in supporting the insulation in this way 
on the wall of McClellon instead of holding it in position 
bv an outer covering. 


We also desire to call attention to the patent to Junkers, 
1,125,113, Jan. 19, 1915, of record, where, as perhaps best 
shown in Fig. 5, it is old to form the walls of combustion 
chambers with pipes spaced apart and fins or webs con¬ 
nected with the pipes. We do not consider that it would 
involve inventipn to construct the side walls of Griffiths in 
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HEATER. 


SPECIFICATION forming part of Letters Patent No. 500,902, dated October 5, 1897. 

Application filed December 29, 1898. 


To all whom it man (‘onccrth: 

Be it known that I, John A. Breen, of 
Utica, in (he county of Oneida and State of 
New York, have invented certain new and 
5 useful Improvements in Heaters; and I do 
hereby declare that the following is a full, 
clear, and exact description of the invention, 
which will enable others skilled in the art to 
which it appertains to make and use thesame, 
io reference being had to the accompanying 
drawings, and to the letters and figures of 
reference marked thereon, which form part 
of this specification. 

In the drawings, Figure 1 shows a pcrspcc- 
15 five view of the rear portion of a heater con¬ 
structed according to my plan, the forward 
sections of the heater being removed. Fig. 
2 shows a vertical central longitudinal sect ion 
of the heater. Fig. 3 shows a vertical section 
20 of one of the sect ions of the heater,the rear sec¬ 
tion appearing behind the one shown. Fig. 1 
shows details of draft-openings in doors em¬ 
ployed in the construction, showing a front 
view of thesame. Fig. 5 shows a sectional view 
25 of thesame construction. Fig. Oshowsdelails 
of the connections between the several sec¬ 
tions of the heater and the manner in which 
the covering is secured. 

Referring to the reference letters and lig- 
30 urcs in a more particular description of the 
device, 111 , Ac., indicate the regular or in¬ 
termediate sections of which the heater is 
composed, and 2 3 the front and rear sections. 
'Flic intermediate- sections are all similar in 
35 construction, as well as the front and rear 
sections, and the front and rear sections are 
somewhat similar to the regular sections, as 

( will be noted by reference to the drawings. 

'Fhe regular and intermediate sections all 
40 havean in verted- U -shaped hollow-form body, 
having cross-tubes I, 5 , 0 , 7 , and Sand a cen¬ 
tral upright tube 9 , extending from the cross- 
tube S to the upper end of the section. Be¬ 
tween the central tube 9 and the body por- 
45 tionof the section are provided also the short 
cross-tubes 10 and 11. 

The tubes 4 , 5 , 0 , 7 , S, 10, and 11 are al¬ 
ternately disposed on opposite sides of the 
section, as shown clearly in Fig. 2, whereby 
ko the heated gases and products of combustion 
[ are deflected and caused to travel in an ir- 
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regular course, so as to encounter the largest 
amount of exposed surface to be heated. The 
upper portion F 1 of the hollow section-frame 
is reduced as compared with the lower por- 55 
lion 1\ so that there is a greater volume of 
water held by the section in its lower port ion 
than in its upper portion. The lower portion 
of the section straddles the fire-box A, and 
the lower ends of eacli side of the section- 60 
frames are provided with hollow tooth-like 
projections 12 12, Ac., which havean inclined 
upper surface and a substantially horizontal 
lower surface, as shown, and when these sev¬ 
eral sections arc placed together these tooth- 65 
like projections form ribs extending the full 
length of the sides of the fire-box. At the 
bottom of the fire-box is provided a grate B, 
and under the grate is the ash-pit C, formed 
by ash-pit walls c. 70 

The end sections 2 and 3 are similar to the 
regular sections, except at the lower portion 
below the lowest cross-tube U the space is 
filled up with the wall 13 , which is provided 
with the two tooth-like ribs on its inner face 75 
and with a door-opening 1 1 . 'Flic sections 
are coupled together by slip-nipples or other 
suitable connections at their upper ends at x 
and at their lower ends at // // to make pro¬ 
vision for circulation of the water contained 80 
in the sections between the several sections. 
r Fhe sect ions are also provided with a series of 
corresponding lugs 15 at the top of the sce- 
* tion 10, adjacent to the middle of the section 
17 , near the bottom of t he sect ion, and I he sec- 85 
j lions are secured together, as well as the 
1 front and rear plates, hereinafter described, 

| by bolts 18 . 

It will be noted that each section is pro¬ 
vided with a pair of lugs at each of the points 90 
indicated, one upon either side of the section, 

I and the bolts 18 arc of a length somewhat 
greater than the width of one section, so as 
| to pass through the lug of one section and 
; span the width of an intermediate section 95 
through the lug of the next section. By this 
arrangement the use of the long bolt is obvi- 
I ated and the objectionable expansion which 
results from the use of long bolts in heater 
constructions is eliminated. The lugs or pro- ioo 
joctions 15 , 10 , and 17 are provided with two 
sots of openings, as will be noted upon ex- 






_ am i nati o u of the drawin gs, so that, these h olts 

can be readily placed and removed independ¬ 
ently of each other. 

The end sections 2 and 3 being similar and 
5 each being provided with a door-opening, the 
heater can be readily changed about, so as 
to bo fired from either end, as may be de¬ 
sired. In the construction as shown the 
front end of the heater is closed by a front 
io plate 20 and the rear end of the heater is 
closed by a back plate 21 . The plato 20 is 
provided with an opening into the fire-box 
through the opening 14 in the end section, 
closed by a door 22. It is also provided with 
15 clean-out openings closed by doors 23 and 24 . 
The rear plate 21 is provided with openings 
25 25 to afford smoke-passages, and these 
openings are covered from the outside by a 
jacket 2 ( 5 , which extends downwardly on the 
20 outside of tho plato 21 and furnishes a re- 
verso Hue 27 . At the upper end the jacket 
20 is provided with an opening connected by 
a short pipe 28 with tho smoke-flue 29 , and 
in this short section of pipe is provided a 
25 damper 30 . The smoke-tube 29 is extended 
down below the cross-pipe 28 and connects 
with tho lower end of the reverse flue, as 
shown in tho drawings. 

It will bo noted that tho plate 21 closes tho 
30 opening 14 in the back end of tho furnaco 
and in the section 3 as the construction is ar¬ 
ranged in Fig. 2. It isevidont that by slightly 
modifying the form and length of the jacket 
2 G and tho lower end of tho smoke-flue an 
35 opening and a door might bo provided through 
this plate, so that tho heater could bo fired 
from both ends in case a heater with a largo 
number of sections was employed. Each sec¬ 
tion of tho heater is provided at its upper 
40 end at tho highest point with an opening 31 , 
to which theconducting-pipescan beattached 
or which may be connected with a drum to 
which the connecting-pipes are attached. 
Tho return-pipes 32 are attached to tho foot 
45 of tho rear section, as shown in Figs. 1 and 
2, but in caso of the use of a large number 
of sections in the same heater return-pipes 
might beattached to all four of the lower cor¬ 
nel's of tho heater. 

50 For the purpose of supplying fresh air to 
combine with tho products of combustion 
abovo the fire there is provided in tho lower 
sido of the door 23 , as shown at 23 h , and in tho 
upper side of the door 22, as shown at 22 a , a 
55 seriesof openings with suitable slides or other 
means for controlling theso Openings. Tho 
slide is indicated by m on each of the doors. 

When these heaters are setup, they are to 
bo covered with some non-conducting mate- 
60 rial or substance in order to prevent radi¬ 
ation, and for this purpose I employ a plas¬ 
ter in which asbestos forms a large part of 
tho material. For securing this covering on 
the heater I provide a wire-netting u\ which 
65 is passed over tho heater and is fitted ovor 
tho lugs or projections 15 , 10 , and 17 , as 
shown in Figs. 3 and 0 , by having the lugs 
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fore the bolts 18 are put in place. When 
these bolts 18 aro put in place, the netting is 70 
thereby firmly secured on the heater, and 
when the plastering is applied it surrounds 
tho netting, so that the netting is embedded 
therein, and thereby the covering is formed 
and secured on the heater. More or less lugs 75 
may be employed between the netting wand 
tho heater, so as to hold the netting out of 
contact with the surface of the heater and 
allow considerable portions of the plaster to 
take a position between the netting and the 80 
surface of the heater. 

Tho use and operation of heaters of this de¬ 
scription being well understood, specific de¬ 
scription of operation may be omitted. It, 
however, might bo noted that in the fire-box 85 
the fuol is held out of contact with the body 
of tho sections of the heater which absorbs 
tho heat, and being so held out of contact by 
tho tooth-like ribs or projections tho fuel 
which lies adjacent to the walls of tho heater 90 
is not cooled to such an extent that it will 
fail to properly 7 consumo with the fuol held 
in the center portion of the fire-box. The in¬ 
clined upper surface of the tooth-like projec¬ 
tions on the interior of the fire-box causes 95 
the accumulation of ashes or dust to slide off, 
so that tho capacity of these surfaces for ab¬ 
sorbing heat is not impaired, and exerts no 
detrimental influence upon the combustion. 

Tho arrangement of the cross-tubes of the sec- 100 
tionson alternate sides of the section is such as 
to deflect the products of combustion as they 
rise from tho fire in such manner as to bring 
them in contact with as much heat-absorbing 
surfaco as possible, whereby the best results 105 
are attained. In order to provent tho prod¬ 
ucts of combustion passing directly 7 to the 
smoke-exit openings 25 25 , is employed a . 
pair of plates 40 40 , which aro of less length 
than that of tho heater as a whole, which arc 110 
placed through theopenings close by tho door 
24 on top of tho cross-tubes 8 and at either 
side of the feet of t he upright tubes 9 . Theso 
plates are placed in tho rear end of the heater, 
so as to cause tho products of combustion to 115 
pass to tho front and not diroctly 7 toward tho 
smoke-exit oponings 25 . Theso plates 40 need 
not bo close-fitting. If (hey direct tho ma¬ 
jor part of tho products of combustion, they 7 
perform their offices sufficiently 7 . 120 

What I claim as new, and desire to secure 
by 7 Letters Patent, is— 

1. The combination with a.sectional heater 
' of hollow Looth-like rib projections 12, tho up- 

■ per surface of which is inclined and the lower » 
surface .substantially 7 horizontal, extending B 
across t he several sections and lining the fire- JbI 
box, substantially 7 as set forth. HI 

2. The combination in a heater of hollow pH 
sections, the bodies of which aro of inverted- ijflfl 
U shape having horizontal transverse tubu- §H 
lar connections between tho arms of tho body jjj 
portion of loss transVorso thickness on a hori- 
zontal line than that of the body of the see- 
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-tion and alternately disposed at opposite sides 
of the section, as shown and described. ' 

3 . The combination with a sectional Itchier 
having external lugs or projections, of a net- 

5 ting cover adapted to secure composition ma¬ 
terial, the netting being held by being en- 
gaged with lugs or projections and retained ; 
thereon by bolts which pass through the lugs 1 
or projections and secure the sections of the 
io heater together, substantially as set forth. 

4 . A hollow heater-section of an i n verted - 
U-shapc form having a series of horizontal 


transverse connecting-tubes 4 , 5 , G and 7 be¬ 
tween the arms immediately over the fire¬ 
box and other transvorse horizontal tubes 8, 15 
10 and 11 with a central vortical tube 9 of 
larger capacity than the other tubes, substan¬ 
tially as set forth. 

In witness whereof I have affixed my signa¬ 
ture in presence of two witnesses. 

JOHN A. BREEN. 

Witnesses: 

J. C. Breen, 

Rich. A. George. 
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To all whom it may concern: 

Bo it known that I, Leonard L. Griffiths, 
a citizen of tho United States, residing at the 
city of Now York, borough of Brooklyn, Kings 
5 county, in tho State of Now York, havo In¬ 
vented certain nowand useful Improvements 
in Steain-Boilors, of which tho following is a 
full, clear, and exact specification. 

My invention rolates to improvements in 
io steam-boilers; and the same has for its object 
moro particularly to provide an internally- 
fired sectional water-tube boiler presenting 
increased heating-surface andoapablo of hold¬ 
ing a large body of self-contained water sop- 
15 aralod into numerous small volumes, where¬ 
by to insure rapid evaporation and produc¬ 
tion of dry steam, induce a moro perfect cir¬ 
culation of water, and yield a steady water¬ 
line. 

20 Further, the invention has for its object to 
reduce tho cost of construction and erection 
of tho boiler. 

Further, the invention has for its object to 
provide an inner casing, bridge-wall, and 
25 bafilo-plato 8 of novel construction. 

Tho objects above sot forth I am enabled 
to attain by means of my invention, which 
consists in tho novel details of construction 
and in tho combination, connection, and nr- 
30 rangomontofpartsheroinaftordoscribod,and 
then pointed out in,the claims. 

In tho accompanying drawings, forming 
part of this specification, wherein like lottors 
of reference indicato like parts, Figure 1 is a 
35 front view illustrating a steam-boiler mado 
in accordance with and ombodying my in¬ 
vention. Fig. 2 is a side view thereof. Fig. 
3 is an enlarged transvorso section takon on 
tho lino 3 3 of Fig. 5, showing tho interior 
40 construction of tho boiler. Fig. 4 is a simi¬ 
lar view takon on the lino 4 4 of Fig. 5, and 
Fig. 5 is a longitudinal section takon on tho 
lino 5 5 of Fig. 3. 

I 11 said drawings, 10 designates tho boilor, 
45 comprising an outer casing 11 , consisting of 
sides 12 12, back 13, front 14, and top 15, all 
composed of metal sections suitably secured 
togother upon their outor surfaces and pro¬ 
vided upon their inner surfacos with a lin- 
50 iuc 10 of asbestos or othor fireproof material. 

17 denotes tho firo-spaco of tho boilor; 18, 
tho grate; 10 , tho ash-pit; 20 , tho bridge¬ 


wall; 21 , tho steam-drum; 22 , the horizontal 
inclined water-tubes supported at their for¬ 
ward ends in headers 23 and at their roar 55 
onds iu headers 24. 25 and 2G denote bafilo- 

plates supported transversely above and be¬ 
tween said horizontal inclined water-tubes 22 , 
and 27 denotes tho uptake. 

28 denotes tho fuel-supply openings, and 60 
29 tho ash-pit oponings, which are providod 
with tho customary doors 30 and 31. 

In tho lower portion of tho boilor adjacent 
tothosides 1212 arosupported mud-drums32. 

Within the outor casing 11 , adjacent to tho 65 
sides 12 12 , are disposed square water-tubes 
33, which are arranged sido by side closolj' 
togother to form smooth unbroken walls and 
providod at their uppor and lowor onds with 
nipples. The nipples at tho lowor ends of 70 
tho square tubes 33 aro secured within tho 
upper surfaces of tho mud-drums 32, and tho 
uppor onds of said tubes 33 curved inwardly, 
and the nipples at tho ends thereof secured 
in the stoam-drum 21 , alternately above and 75 
below tho water-line thereof. 

Within the mud-drums 32, near their for¬ 
ward and roar ends, aro socurod tho nipples 
of tho square transverse header-tubes 34 and 
35, respectively, and into tho innor opposing 80 
sides of tho transvorso headers 34 and 35 aro 
socured tho nipples of tho squaro tubes 30, 
which tubes aro arranged closely togother 
and constitute tho smooth baso of tho innor 
casing of tho boiler, and 37 denotes hand-hole 85 
covers provided in tho outor surfacos of tho 
transvorso headers 34 and 35 in linos with tho 
tubos 30, socurod in said transvorso headers. 

From tho forward transverse header 34 ox- 
tond upward and inward tho vortical squaro 90 
headers 23, the upper ends of which nipple 
into tho lowor portion of tho stoam-drum 21 , 
and tho short inclined headers 38, tho uppor 
onds of which also nipplo into tho stoam- 
drum 21 , whilp 1110 lowor ends of each nipplo 95 
into tho iipper onds of one of tho squaro 
tubos 33, arranged at each sido of tho boilor. 

Within the roar sides of tho vertical head¬ 
ers 23 aro socurod and supported tho forward 
onds of tho cylindrical wator-tubos 22 . 100 

30 and 40 respectively denote short hori¬ 
zontal headers arranged in the front vertical 
hoadors 23 abovo tho fuol-supply oponings 28 
and ash-pit oponings 20. Said short horizon- 
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till headers .10 and 10 and the vortical head¬ 
ers 23 aro provided with suitable hand-holes 
and covers to permit of access to the interior 
of said headers and tho tubes nippling into 


ing, grate, a steam drum, a group of boiler- 6o 
tubes, a bridge-wall and batlle-plates com- 


5 the same. 

From t he rear square transverse header 35 
extend upward and rearward the vertical 
headers 21, in t lie inner sides of which are se¬ 
cured and supported the rear ends of the cy- 
io lindrical water-tubes 22. The rear surfaces of 
said vertical headers are also provided with 
suitable hand-holes and covers. 

The bailie-plates 25 and 20 are arranged 
above the rear ends of the horizontal water- 
15 tubes 22 and between the upper and lower 
sections of said tubes 22 at their forward 
ends, and consist of square tubes 4 1 , arranged 
sido by side closely together to form smooth 
plates which are disposed transversely to the 
20 horizontal water-tubes 22 . The ends of the 
ballle-plate tubes 11 are provided with nip¬ 
ples which are secured within the inner op¬ 
posing sides of the vertical tubes 33 , oxtend¬ 
ing upward from the mud - drums 32 and 
25 constituting the sides of the inner casing of 
tho boiler. The bridge-wall 20 is also com¬ 
posed of square tubes 42 , which are super¬ 
posed one above tho other, forming a smooth 
unbroken wall and nippling at” their ends 
30 into the innei surfaces of tho square vertical 
tubes 33 . 

At the front, of ' v e bridge-wall 20, near its 
middle, is arranged a square tube 42 , and 
about-midway of the distance between the 
35 bridge-wall 2<>and the front wall is arranged 
a similar tube 13 , both of which nipple into 
the inner surfaces of tho squaro tubes 33 
and serve as supports for the grate 18 . 

It is to be observed that in the construction 
40 herein shown and described tho products of 
combustion in passing through the boiler from 
the grate to the uptake are throughout their 
entire course of travel always impinging 
against or in contact with the direct heating- 
45 surfaces, and that the entire firo-spaeo of tho 
boiler being inclosed by water-tubes which 
communicate with the stoam-drum tho loss 
of heat by radiation is reduced toa minimum, 

. and, further, that by separating the body of 
50 water into many small volumes surrounding 
the (ire-space the rapid production of steam 
and a steady circulation of tho water is in¬ 
sured. 

Without limiting myself to the details of 
55 construction, which may be varied without 
departing from the spirit of my invention, 
what I claim, and desire to secure by Loiters ! 
Patent of the United States, is— 

1. A steam-boiler comprising an outercas¬ 


posod of water-tubes arranged within said 
outer casing, and an inner casing composod 
of water-tubes forming continuous smooth 
walls communicating with said steam-drum, 65 
mud-drum, bridge-wall and ballle-plates, sub¬ 
stantially as specified. 

2 . A steam-boiler comprising an outor cas¬ 
ing, grate, a steam-drum, mud-drum, boiler- 
tubes, a bridge-wall and l^afilo-platcs com- 70 
posed of water-tubes arranged transversely 

to said boiler-tubos, and an inner casing and 
base composed of water-tubes forming con¬ 
tinuous smooth walls communicating with 
tho steam-drum, mud-drums, bridge-wall and 75 
ballle-plates, substantially as,specified; 

3 . A steam-boiler comprising an outor cas¬ 
ing, grate, a steam-drum, mud-drums, boiler- 
tubes, a bridge-wall and ballle-plates com¬ 
posed of water-tubes forming plates having 80 
smooth unbroken surfaces arranged trans¬ 
versely to the boiler-tubes, and an inner cas¬ 
ing composed of vertical and horizontal wa- 
tor-tubes forming smooth continuous walls 
communicating with tho steam and mud 85 
drums, ballle-plates and bridge-wall, substan¬ 
tially as specified. 

4 . A steam-boiler comprising an outer cas¬ 
ing, a grate, steam-drum, mud-drums, hori¬ 
zontal boiler-tubes, and a bridge-wall and 90 
ballle-plates composed of water-tubes, squaro 
transverse headers secured in tho mud-drums 
adjacent to the forward and rear ends, square 
water-tubes arranged sido by sido at tho baso 

of the boiler and nippling into tho square 95 
transverse headers intermediate tho ends of 
tho mud-drums, squaro water-tubes arranged 
side by side and nippling at their lower ends 
into tho upper sides of the mud-drums, and 
at their upper ends into tho steam-drum, and 100 
communicating intermediate their upper and 
lower ends with tho ends of tho square tubes 
constituting the ballle-plates and bridge-wall 
secured therein, squaro vertical headers nip¬ 
pling at their lower ends into tho squaro trails- 105 
verse headers intermediate tho mud-drums; 
said vertical headers communicating with tho 
horizontal boiler-tubos, and tho forward head¬ 
ers communicating at their upper ends with 
the steam-drum, substantially as specified. r to 

Signed at the city of New York, borough of 
Brooklyn, Kings county, in the State of Now 
York, this 1 st day of March, 11 ) 02 . 

LEONARD L. UKIFFITIIS. 

Witnesses: 

J. F. Dun wooov, 

Ri:n.j. Fly Rehky. 
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To all whom, it may concern: 

Bo it known that I, Hugo Junkkis, a 
subject of the King of Prussia, residing at 
No. 68 ifi&ttarckstrasse, Aachen, in the 
5 Kingdom Iof Prussia, Empire of Germany, 
have invented certain new and useful Im¬ 
provements in Walls for Combustion-Cham¬ 
bers; and I do hereby declare the following 
to be a full, clear, and exact description of 
10 the invention, such as will enable others 
skilled in the art to which it appertains to 
nfake and use the same. 

This invention is directed to the provision 
of an improved construction for the walls 
15 of combustion chambers, such for instance, 
as a chamber having tubes in the walls 
thereof for a cooling medium or a chamber 
having tubes in the walls thereof for a 
liquid to be heated. 

20 The invention is of particular utility in 
the construction of walls for liquid heaters 
of the type shown in Patent No. 1,085,,341 
granted to me January 27th, 1914, and this 
application is a division of the application 
25 for that patent which latter application was 
filed May 21, 1907, and serially numbered 
374,851. 

The invention involves the provision of a 
wall for a combustion chamber consisting 
30 of a plurality of sheet-metal strips which 
are secured together at their lengthwise 
edges and arranged in the same general 
plane so as to form a wall, and a plurality 
of tubes for a liquid extending lengthwise 
35 of the strips and secured thereto. By con¬ 
structing the wall in this manner, strips all 
of the same shape may be employed in the 
construction of combustion chambers dif¬ 
fering in size and shape, the number and 
40 relative positions of the strips being varied 
as may be required to give the particular 
shape of combustion chamber desired. The 
strips are preferably provided with one or 
moro lengthwise grooves in which the tubes 
45 are received, the tubes being secured to the 
strips so as to facilitate the transmission of 
heat to or from the liquid in the tubes. 
Each strip may have two grooves formed 
therein adjacent to its lengthwise edges, 
50 and in assembling the parts each tube may 
be laid in the grooves at the adjacent edges 
of two adjacent strips, the strips being se¬ 
cured to opposite sides of the tube. In the 
latter case, the two grooves in each strip 
65 may be on the same side or upon opposite 


sides of the strip, and when the grooves are 
on opposite sides, each strip will be of S- 
shape. 

I have illustrated certain embodiments of 
my invention in the accompanying draw- 60 
ings in which— 

Figures 1 to 5 are cross-sectional views of 
five different forms of walls for combustion 
chambers. 

Referring to Fig. 1, the wall is shown as 55 
consisting of a plurality of sheet-metal 
strips (1), each or which has the metal at 
its lengthwise edges curved so as to form 
grooves adjacent to those . edges. The 
grooves so formed are adapted to receive 70 
tubes (2). The several strips (1) are ar¬ 
ranged to face alternately in opposite di¬ 
rections so that the curved edges of two ad¬ 
jacent strips will coact with a tube. Each 
tube (2) is secured to the portions of the 75 
strips (1) in contact therewith so that a 
wall is formed consisting of alternating 
strips (1) and tubes ._(2)r The ‘Several 
strips (1) lie in the same general plane so 
as to form a wall, and the number and rela- 80 
tive arrangement of the strips and tubes 
may be varied as is required to give the 
chamber the size and shape desired. It will 
be seen that each tube (2) is almost com¬ 
pletely encircled by the curved edge por- 86 
tions of the strips (1), so that the transmis¬ 
sion of heat to or from the medium within 
the tube takes place more, readily. 

Fig. 2 shows a construction closely similar 
to that shown in Fig. 1. This construction 90 
differs from the Fig. 1 construction in that 
alternate strips (3) of the wall have their 
edge portions curved so as to extend a 
greater distance around the tubes (2) ; by 
constructing the plates (3) in this manner 96 
the tubes are more completely inclosed and 
the space within the combustion chamber is 
slightly enlarged. 

In Figs. 1 and 2, the curved lengthwise 
grooves in each sheet-metal strip lace in 100 
the same direction. In Fig. 3, each strip 
(4) is formed so that the two grooves faco 
in opposite directions, the strip being of S- 
shape. Each strip so formed contacts with 
the inner side of one tube and the outer 10& 
side of the next tube. These strips (4) and 
tubes (2) are secured together as above de¬ 
scribed, lying in the same general plane so 
as to form a wall. 

In Fig. 4, the several sheet-metal strips no 
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(5) are shown as flat and secured together 
by having their edges over-lapped. Each 
or the several tubes (2) is secured to one 
of the strips (5) extending lengthwise there- 

6 of. If desired, all of the tubes may be 
upon the same side of the strips (5) of the 
Wall, but I prefer to arrange the tubes as 
shown in Fig. 4, wherein alternate tubes 
(2) are on opposite sides of the strips (5). 

10 In Fig. 5, the strips (6) are shown as se¬ 
cured together, not by having their edges 
over-lapped, but by having an additional 
strip (7) placed in contact with the adja¬ 
cent edges of each pair of adjacent strips 

15 and secured thereto. In Fig. 5, each strip 

(6) is shown as having a lengthwise groove 
formed therein at about the middle of the 
strip as shown at (8), and the tubes (2) 
lie in these grooves (8) and are secured to 

20 the strips in contact therewith. 

I claim: 

1 . In a liquid heater, a wall for the com¬ 
bustion chamber consisting of a plurality 
of sheet-metal • strips secured together at 

25 their lengthwise edges and arranged in the 
same general plane so as to form a w all, and 
a plurality of liquid-containing tubes ex¬ 
tending lengthwise of the strips and se¬ 
cured to the strips in contact therewith, sub- 

30 stantially as described. 

2 . In a liquid heater, a wall for the com¬ 
bustion chamber consisting of a plurality 
of sheet-met a l strips secured together at 
their lengthwise edges and arranged in the 


same general plane to form a wall, each of 36 
said strips having a curved groove therein 
extending in the direction of the length of 
the strip, and a plurality of liquid-contain¬ 
ing tunes extending lengthwise of the 
strips in the grooves therein and secured to 40 
the strips in contact therewith, substan¬ 
tially as described. 

3. In a liquid heater, a wall for the com¬ 
bustion chamber consisting of a plurality 

of sheet-metal strips each having grooves 46 
formed therein at its lengthwise edges, and 
a plurality of tubes each lying in the grooves 
at the adjacent edges of two adjacent strips 
of the w'all and secured to said strips, sub- • 
stantially as described. 60 

4. In a liquid heater, a wall for the com¬ 

bustion chamber consisting of a plurality of 
sheet-metal strips each having grooves 
formed thorein at its lengthwise edges, the 
two grooves in each strip facing in oppP- 66 
site directions, and a plurality, of tunes 
each lying in the grooves at the adjacent 
edges of tw r o adjacent strips of the wall 
and having its opposite sides secured to the 
two strips, substantially as described. CO 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

HUGO JUNKERS. 

Witnesses: 

Max Kloss, 

Heinrich Zimmermann. 
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and to said barrel, crown drums, and arch 
tubes extending from said header to said 
crown drums. 

13. The combination with a barrel 1 of 
a header 35 extending transversely of said 
barrel beneath the same and formed to pre¬ 
sent projections 117, a plurality of crown 
drums, and arch tubes connected^ directly to 
said drums and projections. 

14. In a fire-box the combination with a 
barrel 1 of a flue sheet 7 having a smooth 
terminal, crown drums 9 and 11 overlying 
sa d terminal having main body portions of 
inherent pressure resisting form, and means 

is 15,17 and 19 for closing spaces between said 
drums, sheet and barrel. 

15. In a fire-box the combination with a 
barrel 1 of a flue sheet 7 having a smooth 
upper terminal, a rear wall comprising 

20 tubes 57 and 71 collectively presenting a 
smooth upper terminal, ana crown drums 
above said flue sheet and rear wall having 
body portions of inherent pressure resisting 
shape and end closure means 15, 17, 19 and 

25 51 for the spaces between said drums and 
terminals. 

16. The combination of a barrel 1 with 
crown drums 9 and 11, a flue sheet 7 fitting 
said barrel and terminating at the under 

30 sides of said drums, and means 13, 15, 17 
and 19 for closing spaces between said 
drums and the flue sheet and barrel. 

17. In a fire-box a crown comprising a 
plurality of drums 9 and 11 having flattened 

85 s des secured together and extruded por¬ 
tions 13, 15, 17 and 19 forming part of the 
end closure of the fire-box. 

18. A fire-box for a boiler including a 
plurality of crown drums placed side by 

40 side and having closed rear ends distorted 
to provide flat abutting surfaces whereby 
the drums fit together in block-like manner 
and form a unified, substantially continuous 
surface. 

19. A boiler fire-box having a water con¬ 
taining enclosing section comprising a plu¬ 
rality of hollow members each having a 
wall of substantially uniform thickness and 
having a rounded, pressure-resisting section, 
said members having closed end portions 
distorted to fit together in block-like man¬ 
ner to form a unified, substantially continu¬ 
ous, marginal surface for the enclosing sec¬ 
tion. 

20. A boiler comprising a barrel and a 


45 


60 


05 


fire-box, the fire-box including crown drums 
communicating with the upper portion of 
said barrel and having closed rear ends, the 
lower portions of said drums at each end 
00 being distorted to fit together and present 
substantially straight lower boundaries, a 
flue sheet fitting one of said boundaries and 


cooperating with said drums to close the 
end of the barrel and a rear wall for the 
fire-box beneath the other said boundary 05 
and including water containing tubes in 
communication with said drums. 

21. In a firebox a crown chamber com¬ 
prising a plurality of generally cylindrical 
drums having flattened sides fitting together 70 
m downwardly and inwardly converging 
planes in the manner of voussoirs. 

22. In a firebox a crown chamber com¬ 
prising lateral drums having inner flattened 
sides disposed in inwardlv and downwardly 75 
converging planes and a central drum hav¬ 
ing flattened sides fitting those of the lateral 
drums and received between them in the 
manner of a keystone. 

23. In a firebox a crown chamber com- 80 
prising lateral drums having inner flattened 
sides disposed in inwardly and downwardly 
converging planes and a central drum hav¬ 
ing flattened sides fitting those of the lateral 
drums and received between them in the 85 
manner of a keystone, the lower portions of 
said drums extending substantially in a 
common tangent plane. 

24. In a nrebox a crown chamber com¬ 
prising a plurality of generally cylindrical 00 
drums having flattened sides fitting together 

in downwardly and inwardly converging 
planes in the manner of voussoirs and wa¬ 
ter-containing side walls supporting the lat¬ 
eral drums and providing lateral abutments. 05 

25. In a firebox a crown chamber com¬ 
prising lateral drums having inner flattened 
sides disposed in inwardly and downwardly 
converging planes and a central drum hav¬ 
ing flattened sides fitting those of the lat- loo 
eral drum and received between them in the 
manner of a keystone, the rear ends of the 
drums being distorted to fit together block¬ 
like along said planes and provide a unified 
flat-sidea lower margin for the rear end of 10® 
the chamber. 

26. In a firebox a crown chamber com¬ 
prising lateral drums having inner flattened 
8 des disposed in inwardly and downwardly 
converging planes and a central drum hav- lio 
ing flattened sid^ fitting those of the lateral 
drums and received between them in the 
manner of a keystone, the forward ends of 
the drums being distorted to fit together 
block-like along said planes and collectively 116 
to form a segmental end portion for the 
chamber. 

In testimony whereof, I have signed my 
name to this specification, in the presence of 
two subscribing witnesses. 

_JAMES M. McCLELLON. 

Witnesses: 

Henby T, Williams, 

Robert H. Kammleb. 
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are secured by stud bolts to upper and lower 
horizontal headers 65 having open ends with 
side wall portions 67 (Fig. 3) overlapping 
and welded to the tubes 57 adjacent to the 
5 ends of said frame. The side edges of said 
frame may be secured by stud bolts to 
shoulders 69 formed on said tubes. 

The upper header 65 may be connected 
with the central crown drum by a series of 
10 short tubes 71 having reduced ends entered 
into apertures in said header and drum. 

The lower header 65 is connected to the 
hollow mud-ring 58 by a series of short 
tubes 73 having their upper ends reduced 
15 and expanded in apertures in the lowei 
header, and their lower ends expanded in 
apertures in said mud-ring. 

The tubes 57, 71 and 73 may be connected 
by fillers 75 welded thereto, so that the as- 
20 sembly of tubes and fillers presents a wall 
forming in effect an integral whole, but with 
the advantages of expansion, contraction 
and tendency to retain its original shape, 
had from the tubular construction. 

25 The union of the crown drums with the 
rear wall as described, provides a strong, 
simple construction, and enables the use of 
st raight tubes of equal lengths at the sides of 
the fire-door frame, and straight tubes above 
30 and beneath said frame. The expanding of 
the ends of the tubes into apertures in the 
flat |K>rtions of the crown drums, may be 
very easily effected and provides a connec- 
lion which reduces the likelihood of leakage 
35 to a minimum. 

Kach of the side walls of the fire-box com¬ 
prises a series of largo tubes 79 having their 
upper ends reduced and curved inward 
somewhat and entered and expanded into 
1 ' apertures in the side crown drums. The 
lower ends of the tubes arc reduced and 
entered into apertures in the hollow mud¬ 
ring 58 referred to. 

Preferably the tubes are gradually re- 
(Juce <l in length from the flue-sheet to the 
rear wall. The portions of the mud-ring ex¬ 
tending from said flue-sheet to said rear 
wall, are inclined ns well shown in Fig. 1, to 
conform to the lengths of the tubes. The 
spaces between the side walls of the tubes 
may be closed by fillers 89 welded thereto, 
thereby forming a side wall which, in effect, 
is an integral whole. The side wall tubes 
adjacent, to the flue-sheet may l>e connected 
to the barrel and the corner tubes of the side 
and rear walls may !>e connected bv fillers 
welded thereto. 

The outer faces of the side walls may be 
covered bv asbestos or other appropriate 
(, ° material 87 (Fig. 2) which may be pro¬ 
tected by ft cover plate 89. 

The portions of the hollow mud-ring at 
the sides of the firo-lmx mav extend to and 
beneath the header 35 and l>e formed to 
‘ present enlarged jwrtions 91 (Fig. 8) over¬ 


lapping and riveted or otherwise secured to 
said header. The ends of said side por¬ 
tions may be formed to present upturned lips 
93 overlapping and riveted or otherwise se¬ 
cured to the outer face of the header 35, 70 
thereby contributing to the strength of the 
connection between the parts. 

To permit the water to flow from the 
header 35 into the hollow mud-ring, they 
may be provided with registering apertures 75 
95 (Figs. 7, 8 and 9). The front ends of 
the side portions of the mud-ring may be 
closed by heads 97 welded or otherwise se¬ 
cured thereto. Plugs 99 tapped in said 
heads may l>e removed to facilitate the 80 
cleaning of the mud-ring. The ends of the 
header 35 may be closed by heads 101 welded 
or otherwise secured therein. Plugs 103 
tapped into said heads may be removed to 
permit the cleaning of said header. 85 

To close the triangular-like space between 
the lower wall of the barrel and the upper 
wall of the header 35, there may lie provided 
tiles 105 having grooves in their upper edges 
in which enter the heads of the circumfer- 00 
ential row of rivets projecting outward from 
the barrel connecting the flue-sheet thereto. 
This will prevent the displacement of the 
upper ends of the tiles. To prevent dis¬ 
placement of the lower ends or the tiles 4 i ,J 5 
lip 107 (Fig. 1) may be formed on or l>e 
welded to and project upward slightly from 
the header 35 into grooves in the lower 
edges of said tiles. 

To close the space lx?tween the side por- mo 
tions of the mud-ring beneath the header, a 
plate 108 (Fig. 1) may be secured to and 
depend diagonally rearward from said head¬ 
er. A series of tiles 109 are supported on 
ribs 111 projecting upward from said plate 105 
and on an angle-bar 113 secured to said 
plate. The ribs 111 provide desirable air 
spaces between the tiles and the plate, there¬ 
by tending to prevent overheating of the 
former. 110 

A series of arch tubes 115 may be provided 
having their lower ends expanded into pro¬ 
jections 117 (Figs. 1, 6 and 7) pressed out¬ 
ward at intervals from the inner wall of 
the header 35. The upper ends of said arch 115 
tubes are curved and entered into the crown 
drums adjacent the rear wall. The projec¬ 
tions 117 and the curvature of the tubes en¬ 
ables the latter to be entered into the header 
and drums substantially at right angles to 120 
portions thereof, thereby contributing to the 
strength and security of the connection. The 
arch tubes have tiles 120 thereon forming a 
baffle wall for assisting combustion of the 
fuel and deflecting and prolonging the flame 125 
length from the grate to the flue-sheet. The 
|>osition of the grate is indicated by the 
broken line x—x in Fig. 1. 

The crown drums mav have extensions 
119 (Fig. 1) projecting therefrom into the 
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barrel connected by stay rods 121 with the 
upper wall of the barrel, thereby stiffening 
the flue-sheet. 

The side walls, rear wall and crown drums 
5 provide a closure for the fire-box composed 
substantially entirely of tubular elements, 
which when welded together as described, 
have great strength as an assembly and ef¬ 
fectively withstand the rack and tear which 
10 locomotive fire-lxixes necessarily experience. 
The tubular elements are substantially of 
circular cross section and as a result the 
high pressure strain therein does not tend, 
to distort them, but on the contrary tends to 
15 cause them to retain their original shape, 
it being well known that pressure in a con¬ 
tainer tends to cause it to assume a form 
which is circular in cross section. Therefore 
said elements may l>c of amplq cross section, 
20 providing large passages, permitting an ef¬ 
ficient circulation of the water and steam 
therethrough. No stays are necessary for 
the tubular elements. * Consequently their 
interiors are open and free without obstruc- 
25 tions therein such as would invite incrusta¬ 
tion and scale. 

The forming of the crown drums to till 
the spaces between them and the flue sheet 
and rear wall does not detract from the 
30 strength of the drums and enables the use of 
an extremely strong and simple flue sheet 
and rear wall construction. 

The parts of the fire-box may l>e made ami 
assembled at small expense and are not 
36 likely to get out of order and require re- 
pairs. 

Having described one illustrative.embodi¬ 
ment of the invention without limiting the 
same thereto, what I claim as new and desire 
40 to secure by Letters Patent, is:— 

1. A boiler comprising, in combination, 
a barrel, crown drums side by side having 
end portions shaped to interfit and collec¬ 
tively to close a segment of the end of said 

45 barrel and a flue sheet having an edge fit¬ 
ting the lower parts of said end portions 
and closing the barrel end below such seg¬ 
ment. 

2 . A l)oiler comprising, ih combination, 
u barrel, a crown chamber including a plu¬ 
rality of drums placed side by side ami hav¬ 
ing end ]>ortions collectively shaped to con¬ 
form to the curvature of the barrel and 
fitted thereto and u fluo sheet completing 

55 the closure of the barrel beneath said 

chamber. ■ 

3. A lx>iler comprising, in combination, 
a barrel, crown drums side by side having 
end jiortions shaped to interfit and collec- 

50 tivoly to close a segment of the end of said 
barrel, said segment having a smooth lower 
edge, and a flue sheet having a smooth upper 
edge fitting the lovter parts of said end 
portions and closing the barrel end Inflow 
55 such segment. 


4. A fire-box comprising crown drums 
and a flue sheet having an upper end shaped 
differently from the body portions of said 
drums, the latter* ■‘ having end portions 
formed to conform to the upper end of said 70 
sheet and collectively therewith constitute 
an end closure for the fire-box. 

5. A fire-box comprising a flue sheet hav¬ 
ing a substantially straight upper end, and 
crown drums placed side by side having 75 
end portions formed to conform to said 
straight upper end and collectively with 
said sheet constituting an end closure for 
the fire-box. 

6. A fire-box comprising crown drums, a 80 
flue sheet and a rear wall both having upper 
ends shaped differently from the main body 
portions of said drums, the latter having 
portions formed to conform to the upper 
ends of said sheet and wall and collectively 85 
therewith constituting end closures for the 
fire-box. 

7 . A fire-box comprising crown drums 
having heads at the rear ends thereof, a flue 
sheet and a rear wall both having upper uo 
terminals formed differently from the main 
body portions of said drums, the latter 
having portions above said terminals formed 

to conform therewith and collectively con¬ 
stitute an end closure for the fire-box, in- 05 
eluding as a part thereof the heads for the 
rear ends of said drums. 

8. A fire-box comprising crown drums 
and a flue sheet having its upper terminal 
beneath and shaped differently from the 
main lx>dy portions of said drums, the lat¬ 
ter having extruded portions above said 
fluo sheet and collectively therewith form¬ 
ing an end closure for the fire-box. 

9. The combination with a barrel of J 
crown drums having end portions shaped 

to conform to the contour of said barrel 
and secured directly to said baiTcl, and a 
flue sheet terminating at the bottoms of said 
drums and secured directly to said barrel 
and said drums. 

10. The combination with a barrel of 
crown drums having end portions formed 
to fit the contour of said barrel, and a flue 

sheet formed to fit the rontour of said bar¬ 


rel and terminating bcne.-jflx nnd 
the bottoms of said drum.-i. 

11. 'J'he combination with a barrel of a 
throat header extending transversely there¬ 
of directly beneath the same, directly se- kC 
cured thereto and forming a substantial 
part of the rear end closure of the fire-box 
beneath the barrel, and means for closing 
the spaces t>otwcen the curved side walls of 
said barrel and the top side portions of 
the header. 

12. The combination with a barrel of a 
mud ring closely adjacent the bottom there¬ 
of, a header extending transversely of said 
barrel and secured directly to said mud ring 
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may be provided for closing the spaces be¬ 
tween the drums and the upper edge of the 
flue sheet and the top of the barrel. As 
shown herein the drums have portions adja- 
5 cent their ends formed to conform with one 
another and collectively cooperate to com¬ 
plete the closure of said spaces. For exam¬ 
ple, the end portions of the central drum 9 
adjacent the barrel may be pressed or other- 
10 wise formed to present lower corners 13 and 
upper corners 15. The end portions of the 
outer drums 11 adjacent the barrel may be 
pressed or otherwise formed to present lower 
corners 17 and upper corners 19. The cor- 
16 ners 13 and 17 may have flat sides engaging 
one another, and the upper comers 15 and 
19 may have flat sides engaging one another. 
The outer corners 17 of the side drums and 
the upper corners thereof may have sides 
*9 preferably curved to conform to the contour 
of the barrel 1 referred to. The side drums 
may have flattened portions 27 curved grad¬ 
ually inward, also to conform to the contour 
of the barrel. The flattened portions of the 
26 meetrng^flrums may be rivet (id or ot herwise 
secured together. Preferably, the corners 
have their points somewhat blunt or round¬ 
ed. The spaces between them may be closed 
by fillers 29 welded therein. The lower cor- 
69 ners of the drums may have flat under sides 
preferably substantially in the same plane. 

The flue-sheet 7 may be extended upward 
and have a flange 31 extending away from 
the interior of the fire-box riveted or other- 
66 wise secured to said drums and forming a 
line of closure with said drums. It will be 
seen that the crown drums collect ively close 
a segment of the end of the barrel and the 
flue sheet closes the barrel below this seg- 
40 ment. In the particular case illustrated this 
segment is a segment in the more restricted 
sense in that its base is a chord of the circu¬ 
lar end of the barrel but obviously the base 
might be other than a straight line. 

45 Bv the above described construction, it 
will be apparent the flue-sheet may be read¬ 
ily removed without disturbing the crown 
drums and that any or all of the crown 
drums may be removed without disturbing 
69 the flue-sheet. Also, there is a decided econ¬ 
omy in the amount of material necessary to 
form the flue-sheet. Tho reduction i ' the 
size of the flue-sheet reduces the area which 
is subjected to different temperatures and 
56 reduces the likelihood of the cracking there¬ 
of from stresses set up by temj)erature 
changes. As a result, the life of the sheet is 
prolonged. 

The shaping of the crown drums to con- 
99 form to the curvature of the barrel enables 
the drums to be inserted as a unit directly 
into the barrel*(Fig. 1), with margins over- 
lapning the latter and secured thereto by 
rows of rivets 33 or otherwise as desired. 

96 This direct connection of the drums with 


the barrel eliminates the necessity of a wrap¬ 
per or intermediate sheet to unite the drums 
with the barrel and provides an extremely 
strong, rigid, and compact construction. 

Beneath the barrel and extending trans- 7° 
versely to the longitudinal axis thereof, 
there may be provided a header 35 (Figs. 1, 

6, 7, 8 and 9) which may be riveted or other¬ 
wise secured to a flattened portion 37 (Fig. 

5) of the barrel. 75 

This header may serve to assist in tho 
closing of the space beneath the barrel and 
the bottom of the fire-box and to conduct 
water from the barrel to a hollow mud-ring 
to be referred to. 80 

Water may pass from the barrel to the 
header through registering apertures 39, in 
said flattened portion of the barrel and 
header. Adjacent the ends of the header, 
water legs 41 (Figs. 5, C> and 9) may be pro- 85 
vided having flanges at their lower ends se¬ 
cured to said header and flanges at their up¬ 
per ends secured to the barrel. These water 
legs serve to conduct water from the barrel 
to the header and also materially strengthen 99 
the connection l>etween them. 

The curved sides and bottom of the flue 
sheet may have a flange 43 projecting away 
from the interior of the fire-box into the bar¬ 
rel and riveted or otherwise secured thereto. 

The header may have depressions45 (Figs. 

1. 7 and 9) formed therein opposite to the 
driving wheels 47 of the locomotive, thereby 
permitting the header to be arranged closely 
adjacent to said wheels, but without inter- 11,0 
ference therewith. 

Suitable means is provided for closing 
the spaces between the end portions of the 
drums adjacent the rear wall. To accom¬ 
plish this the crown drums may Ik? pressed 10l> 
or otherwise formed to present corners 51. 

The inner corners of the adjacent sides of 
the drums may have flat sides riveted or 
otherwise secured together. The under sides 
of said corners mav be flat and lie substan- 110 
tially in one and the same plane. The rear 
ends of the crown drums may be closed by 
bumped heads 53, the outer drums being 
provided with manholes having covers 55. 

The roar wall of tlio firo-box mav com- 115 
prise a series of upright tubes 57 ffv«r r 'd 
having their upper ends reduced and ex¬ 
panded in apertures in the under sides of 
(he crown drums. The lower ends of said 
tubes may be expanded in apertures in a 120 
hollow mud-ring 58, preferably U-shaped 
in form (Fig. 1), and having a l>ottom 61 
welded or otherwise secured therein and 
provided with a scries of apertures opposite 
the tilths closed by removable plugs 62 126 
tapped therein to permit access to said tubes 
for purposes of replacement or repair. 

In the roar wall is a frame (Figs. 2, 3 and 
4^ having an elliptic-like door opening 63. 

The upper and Ipwer margins of said frame 130 
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To all whom it may concern: 

Be it known that I, James M. McCleijjON, 
a citizen of the United States, and a resi¬ 
dent of Everett, county of Middlesex, and 
5 State of Massachusetts, have invented an 
Improvement in Boilers, of which the fol¬ 
lowing description, in connection with the 
accompanying drawings, is a specification, 
like characters on the drawings represent- 
H) ing like parts. 

This invention relates to fire-boxes and 
among other objects aims to provide a 
strong, simple, compact and efficient fire¬ 
box for locomotives. 

15 The character of the invention may be 
best understood by reference to the follow¬ 
ing description of an illustrative embodi¬ 
ment thereof shown in the accompanying 
drawings, wherein,— 

20 Fig. 1 is a vertical, longitudinal section 
through an illustrative fire-box embodying 
the invention; 

Fig. 2 is a rear elevation of the construc¬ 
tion shown in Fig. 1; 

25 Fig. 3 is a horizontal section taken on 
line 3—3 of Fig. 2; 

Fig. 4 is a horizontal section taken on 
line 4—4 of Fig. 2; 

Fig. 5 is a vertical, transverse section 
•*io taken on line 5—r> of Fig. 1; 

Fig. 0 is a side elevation of a portion 
of the barrel, crown drums and hollow mud- 
ring; 

Fig. 7 is a vertical detail section taken on 
35 line 7—7 of Fig. 8; 

Fig. 8 is a horizontal detail section taken 
on line 8—8 of Fig. G; and 

Fig. 9 is a vertical detail section taken on 
line 9—9 of Fig. G. 

40 Referring to the drawings, the illustrative 
construction shown therein as embodying 
the invention, comprises a barrel 1 (Figs. 1 
and 7) containing the usual steam generat¬ 
ing flues 3 and superheating tubes 5. The 
*3 rear ends of said tul)es and flues are ex¬ 
panded into apertures in a flue-sheet 7. 

The illustrative crown of the fire-box 
comprises a central drum 9 and drums 11 
at the opposite sides thereof. The adjacent 
50 sides of the drums may be flattened some¬ 
what and riveted or otherwise secured to¬ 
gether, as well shown in Fig. 5. As appears 
from said figure the mating flattened sides 
of the drums arc disposed in planes which 


converge downwardly and inwardly and 66 
thus the central drum sets in between the 
two lateral drums in the manner of the key¬ 
stone of an arch and the entire crown 
chamber comprising the three drums is an 
arch-like construction, the drums corre- 00 
sponding to the voussoirs, and the lateral 
drums are supported by the side wall tubes 
79 hereinafter referred to constituting lat¬ 
eral abutments. The exposed surfaces of 
the drums are cylindrical surfaces and thus 05 
well adapted to resist pressure and prefer¬ 
ably, as clearly seen in Fig. 5, the lower 
portions extend downward .y substantially 
to a common tangent plane. There is thus 
provided a large heating surface at the un- 70 
der side of the crown chamber while the 
joining of the drums along the adjacent flat¬ 
tened surfaces as described not only pro¬ 
vides for a solid structure adapted to resist 
the racking strains due to the locomotive 76 
passing over the road but permits the level 
of water in the crown to be lowered to a con¬ 
siderable degree without exposing any sur¬ 
face uncooled by water to the heat of the 
fire. 80 

Heretofore the flue-sheet has been extend¬ 
ed up beyond the crown drums and the lat¬ 
ter have been entered through apertures 
therein. This made it necessary to reduce 
the end portions of the drums adjacent said 86 
sheet to allow sufficient flue-sheet material 
between said drums, and to form the flue- 
sheet to present flanges encircling said 
drums. The flanges were secured to said 
drums by rows of rivets extending through- 00 
out the circumferences thereof. The dicing 
out of the apertures, and the fitting, shap¬ 
ing and riveting together of the parts made 
this construction costly to manufacture. 
Furthermore, if it was desired to remove 05 
the flue-sheet for purposes of replacement 
or repair, it was necessary to remove all the 
rivets in the entire circumferences of the 
flue-sheet flanges surrounding the drums, 
and in reassembling it was necessary to fit HM 
the ends of the drums into the openings in 
the flue-sheet and to repeat the operation of 
riveting to secure the same together. 

One of the objects of the present invention 
is to provide a simple and effective construe- 10 
(ion which avoids tho objections referred to. 

To accomplish this tho flue sheet may extend 
up to the crown drums and suitable means 
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United States Court of Appeals 

for the District of Columbia 
April Term, 1934 


No. 6278 


Metropolitan Engineering Company, j 

A \ppellant. 


vs. 


Conway P. Coe, Commissioner of Patents, 

Appellee. 


BRIEF FOR APPELLANT 


This is an .fppeal from a decree below dism!issing a 
bill of complaint as to certain patent claims wpich the 
Court was asked to authorize. The Court held tile plain¬ 
tiff entitled to a certain claim, 24; but dismissed the 
bill as to the remaining claims, 19, 21, 22, 23, 25, 26 
and 27. j 

The linding^|aml conclusions on which the decjree was 
based are on page 9 of the record. 

The plaintiff brought this action in order that it might 
present extrinsic evidence bearing upon the issu^ of pat¬ 
entability. Such evidence has been presented and not 

onlv shows that the invention has actually advanced the 
- 

art very con^derably, and been recognized by those 


skilled in the art as a substantial advance, but also 

makes clear the fact that the Griffiths patent, upon 

which the Patent Office principally relies, discloses a 

worthless and inoperative structure which did not, and 

could not, teach the art how to attain the very valuable 

advantages which have resulted from the use of the 

Murrav invention. 

•> 

In the Patent Office, it is usually impossible to submit 
convincing evidence of an actual advance in the art due 
to the invention in question. Frequently, the applica¬ 
tion is filed before there has been sufficient actual ex¬ 
perience with the invention to know whether it has really 
advanced the art. The tendency is, therefore, for the 
Patent Office to consider this as an academic question 
and the Examiner, from the various papers before him, 
reaches some conclusion as to whether the invention is 
likely to advance the art. He compares the disclosure 
of the application with the prior patents and endeavors 
to allow claims commensurate with what he considers 
to be the applicant's contribution to the art. However, 
this is almost always a mere comparist& of pieces of 
paper, without the benefit of knowledge of the actual 
effect of the invention upon the art. 

In this suit under Section 4915, which the courts have 
held to be in the nature of a new trial, we have the 
opportunity of presenting evidence showing the real 
advance in the art due to the inventioi^ and this evi¬ 
dence should be given a great deal of weight in deter¬ 
mining the right of applicant to a patent. 

In order to understand the claims refused it is nec¬ 
essary to first describe the invention. 


The Invention 


The invention is an improvement in boiler units' There 
are many varieties of boilers according to their jfields of 
use and a verv wide range of sizes. There are!station- 
arv boilers, locomotive boilers and marine boilers, each 

’ i ’ 

striking!v differentiated from the others. Thiere are 

# > # i 

tire-tube boilers, in which a stationary bodv of water is 
carried in a tank or drum and the fire is circulated 
through tubes passing through the body of water; and 
water-tube boilers with the reverse arrangement, the 
water being circulated through tubes around tlhe out¬ 
side of which is the tire. 

(There are also water heaters which on paper look 
something like boilers, but which are designed and 
adapted to deliver heated water, that is in liquid form, 
—not to convert it into vapor). 

The invention of appellant, Murray, is for a furnace 

wall for the stationary water tube type of boilers) of the 

size used in power plants where it is economically neces- 

. * I 

sarv to generate large quantities of steam from given 
units and where flexibility to greatly increase the output 
for short periods or “peak loads” is very important. 
II> contend that the appellant has revolutionized the 
art of steam boiler design , in fact he has made the most 
startling improvement since icater tube boilers wef'e first 
ini reduced. lie achieved the goal which power plant 
designers had striven for since the first central Ration 
was erected, namely, a boiler unit with greatly increased 
capacity, high efficiency with the increased capacity, re¬ 
duced cost of construction, greatly reduced maintenance 
costs of furnaces and finally the ability to maintain the 
boiler unit in .f/rvice for long periods of time u\ithout 
shutting down for furnace repairs. \ 
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A survev ol‘ boiler design during the last ten years 
shows that Murray pointed the way to these accomplish¬ 
ments, not by imitating previous practice, but by tread¬ 
ing a path avoided by engineers with less foresighted 
vision. He was a genius in his profession, probably 
responsible for piore improvements in steam power plant 
design than any other single man. Some of the largest 
stations in the world are monuments of his work. 

The invention was the outcome of certain plans made 
in 19*21 for enlarging the plants, including; the boiler 
capacity, of the United Electric Light and Power Com¬ 
pany, in New York City, one of the largest in the world. 
Applicant was vice-president of the company, in charge 
of this work. The boilers then in use were of a stand¬ 
ard water-tube type like Exhibit 15, reproduced in 
Appendix I to this brief. The boiler consisted of a 
number of slightlv inclined water-tubes 1 above walls 2 
of refractorv brick which surrounded a combustion 
chamber below. 

Murray's improvement, briefly stated, was in the 

elimination of the refractorv brick walls and the sub- 

* 

stitution therefor of water tubes combined in circula¬ 
tion with the upper, old system of overhead tubes, with 
advantages referred to in detail hereinafter. 

Referring now to Murray’s patent application, the 
complete boiler and furnace is shown in Fig. 1. The 
overhead tubes 62 are merely the old water-tubes of 
the standard boiler and are connected at their higher 
ends to headers 23 and at their lower ends to headers 
21. The upright headers 23 lead at their upper ends 
into headers 48 which in turn lead to headers z5 A The 
headers 25 and 48 together take the place of the usual 
single round steam drum. A mixture of water and 
steam flows upward through the headers 23 into this 
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upper combination of headers, whence the stjeam is 
taken off and the water returned down the Ivertical 
headers 21 at the back. The circuit for the uppi?r bank 
of tubes is the same as that in the old standard boiler. 

The difference appears in the combustion Chamber 
below and in the walls surrounding it. These w$lls are, 
at the front and back, downward extensions of tlje tubes 
2.3 and 21. At the sides, they are similar tifbes 20, 
Fig. 1. The four walls enclosing the combustion cjhamber 
are thus made of water tubes in circulation with the 
overhead tubes. Exhibit 3-C is a diagram of the cir¬ 
culation, substantially identical in construction with 
Fig. 2 of the application and is reprinted here on Ap¬ 
pendix II for convenience. 

The walls are covered on the outside with insulation. 
This detail is illustrated in Figs. 3, 4 and 5 of the appli¬ 
cation drawing. The tubes are spaced apart frpm each 
other a distance a little less than their width or diameter. 
The spaces between them are bridged by pljites 42 
welded to them at the outside. A reinforcement of wire 
mesh 76 is set up outside of the plates and is beht in at 

i 

intervals and welded to the plates. Then a costing 74 
is plastered over the whole, imbedding the wiije mesh 
and being thus anchored directly and firmly to th|e tubes. 

Instead of the square tubes shown in the principal 
figures the inventor showed a modification on the second 

~ i 

sheet of drawings, Fig. 11. Here are shown cylindrical 
tubes 86u. The spaces between them are closed by 
“fins” 100. Each fin is welded to its tube and dverlaps 
the next fin but without being welded to it. Th^is each 
unit or finned tube is capable of slight movement with 
respect to the adjacent fins under the expansive forces 
resulting from high temperatures. This style of tube 
with fins welded thereon is that which was actually used. 
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Claims Allowed. —The claims in the case at the end 
of its prosecution in the Patent Office are those appear¬ 
ing on pages 108 to 111. Only Claim 20 was allowed. 
This was allowed because it contained a restriction to 

“tubes being spaced apart a distance not sub¬ 
stantially greater than their diameter, and metal 
extensions from said tubes united thereto with 
good heat conducting joints and practically clos¬ 
ing the spaces between them but being free to 
move separately.” 

In the lower. Court counsel for the Commissioner con¬ 
ceded also claim 24 containing the same restriction. The 
decree allows this claim. 

The Commissioner therefore has conceded patentabil¬ 
ity onlv where the metallic extensions between the tubes 
are free to moye separately. This was a very important 
principle. But following Murray’s success many water 
walls have been built varying in this detail and in some 
cases it is not easv to show that such movement takes 
place. For adequate protection, claims without this 
limitation should be allowed. 

Claims Appealed. —Claim 21 was taken by the Board 
of Appeals as sufficiently representative of all those 
rejected. We may fairly take the same position here. 
It reads as follows: 

“21. A steam generator including in combina¬ 
tion approximately horizontal water tubes heated 
bv convection and a furnace having a combustion 
chamber below said overhead tubes, a wall of said 
combustion chamber being composed of substan¬ 
tially upright tubes connected into the circulation 
of the generator, said tubes being spaced apart a 
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distance not substantially greater than their 
diameter, and metal extensions from saifl tubes 
united thereto with good heat conducting joints 
and practically closing the spaces between them 
and providing an increased area expose^ to the 
direct radiant heat of the burning fuel add con¬ 
ducting such heat to the tubes, each of said exten¬ 
sions being limited in width as a maximum to the 
diameter of the tubes, the tubes and extensions 
constituting a substantially closed wall Exposed 
on the inner face only to the combustioij gases, 
the outer surface of such wall being covered with 
a sheathing of insulating material united to and 

supported by said walls.” 

' 

The references relied on bv the Board were certain 

* 

patents of Griffiths, McClellon and Junkers; to which 
the Commissioner has added in his answer a patent 

I 

of Breen. 

I 

Grounds of Rejection.— The District Court’s findings 
refer only to Griffiths, McClellon and Junkers. 

Errors 

i 

Besides the errors assigned in general terms,j appel¬ 
lant urges in paragraphs 4 and 5 errors of the Court 
in its reading of the prior patents. 

Appellant also in assignments of error 6 to ^5 criti¬ 
cizes the failure of the Court to find certain fact£ which 
were brought out at the trial. These were, briefly: 

(6, 7) the structure of the Murray application and 
claims; 


(8) that the practice prior to this invention Iwas to 
construct the combustion chamber walls of refractory 



brick which required excessive maintenance cost and 
kept the steam output of the boiler below 250 per cent, 
of its rated capacity; 

(9) that the Murray application was based on the con¬ 
ception of a structure which would avoid such cost and 
remove such limitation on the steam output; 

(10) that this conception was not obvious but was 
contrary to the opinions of skilled engineers; 

(11) that the Murray invention as outlined in his 
sketches and disclosed in his present application was 
embodied in boilers Xos. 51, 52 and 53 at Hell Gate 
Station in New York erected by Mr. Murray in 1923 
and 1924; 

(12) that the invention was a great success, cut the 
maintenance cost from $10,000 per furnace per year 
to $100 or less in later installations and increased their 
steam output to about 520 per cent, of their rated 
capacity; 

(13) that these boilers attracted great attention and 
were described as an advance in the art, credited to 
Thomas E. Murray, in trade journals throughout the 
world; 

(14) that soon after this success Mr. Murray granted 
an exclusive license to construct boilers having furnace 
walls embodying his invention, under which he received 
royalties amounting to $350,000 to the end of 1929. the 
installations under this license having had a total rated 
capacity of 000,000 horse power; and 


(15) that the Murray invention has rendered (obsolete 
the refractory wall boiler furnaces which constituted the 

most approved practice before his invention. 

* 

The evidence also shows that the Griffiths parent de¬ 
scribes a boiler which is wholly inoperative. Th^ failure 
of the Court to so find is assigned as error i^i para¬ 
graphs 16 and 17. 


Actual Practice and Murray’s Advance 

We will consider first the actual practice in jtlie art 
and Murray’s developments. We can then makeja more 
intelligent comparison with the prior patents. For this 
purpose we have attached sketches,— 


Appendix I, Comparsion Between Old Standard Fur¬ 
nace Wall and Murray Improvement, and 

Appendix II, Comparison Between Griffiths and Mur¬ 
ray Circulating Systems. 

i 

1. Prior Practice.— The first point is that in prior 
practice the boiler furnace was always enclosed (Jlirectly 
in refractory brickwork or the like. This cannot be 
fairly questioned. 

Applicant’s specification (p. 105) compared bis in¬ 
vention with previous boilers using furnace “wlalls of 
masonry or brickwork as heretofore used for stationary 
boilers.” (The statement was restricted to stationary 
boilers because it had been common to make loco|motive 
boiler casings of steel, which was never thought as 
good as brickwork but was a structural necessity for 
locomotives, something to be put up with as the only 
material tough enough for the purpose.) Theife was 
no challenge of this statement by the Examiner. 
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This statement of the universal practice of fire brick 
furnace walls is borne out also by Exhibit 11 offered 
on page 51, being 1 a book on steam generation, published 
in 1923, (tlie year that Murray’s first boiler was built) 
by Babcock and Wilcox, who were then the leading 
boiler manufacturers in the world. Every boiler il¬ 
lustrated in this book has its furnace walls made of fire 
brick. Xo other kind of wall is shown in that book. It 
represents the highest practical development at that 
time. 

If further evidence were needed it is found abundantly 
in the testimony of Lawrence, commencing page 25. 
He first describes the old boilers of the Hell Gate Sta¬ 
tion, shown on Exhibits 1 and 2. These were of fire 
brick, 18 to 22 inches thick. 

“This practice * * * was the standard practice 
in every power plant of any size that I knew of 
anywhere in the world" (p. 26). 

The witness was in a position to know. He was a 
mechanical engineer, entered the employ of the New 
York Edison Company in 1909, became assistant me¬ 
chanical engineer of the company in 1913, continued 
his work there until 1920 when he became vice-president 
and engineering manager of Thomas E. Murray, Inc. 
This company was incorporated primarily to design the 
Hell Gate Station. He supervised power plant work in 
various places costing a total of more than a hundred 
million dollars (p. 20). From 1910 on it became his 
duty to collect information on power plants including 
the reading of technical magazines from all over the 
world (p. 21). He knew his subject. 

Xot only does he say that every power plant of any 
size had fire brick furnace walls but also (p. 28) that 


11 
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the plants under construction in 1923 “all had filre brick 

j 

or refractory furnaces.” Engineers had no precedent 
for the Murrav water wall. 


2. Murray’s Advance.— Compared with the approved 
prior practice, Murray’s invention saved practically all 
the maintenance cost on furnace walls and effected 
further large savings by increasing the capacity,!besides 
removing the limitation which the old walls had imposed 
on the output of steam. 

The saving in expense was the prime motive of the 
inventor. A second, but probably more valuable func¬ 
tion of the improvement was in the increased capacity. 

Lawrence testified (p. 27) that the maintenance cost 
on the old Hell Gate boilers was about $10,000 pjer year 
per boiler, and that they could not be operated continu¬ 
ously at more than 200 per cent, of rating or, f^r short 
periods, 230 per cent. The “rating” of a boiler is the 
standard quantity of steam which it should deliver, 
based on the number of square feet of heating surface. 
All boilers can be forced bv burning more than the in- 
tended normal quantity of fuel per hour in them. This 
flexibility, or capacity for increased output over normal, 
is valuable particularly in boilers for power plants. The 
“load,” or demand for electricity, varies widely tihrough 
the day and night making up each twenty-four hours. 
The boilers are better to the extent, to which they can 
comply with this variation in demand. 

Where the old standard boilers were capable of 
doubling the output, or running at 200 per cent, of 
rating, the Murray boilers increased this limit) to at 
least 500 per cent, by actual trial. j 

The Murray wall has made possible “capacities far 
in excess of anything u % e had ever dreamed of. The 
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capacity of steam boilers lias been increased from two 
to five times * * (p. 39). 

This great flexibility, or capability of increased out¬ 
put, was beyond even the expectations of the inventor. 
In the first installation the accessory apparatus was not 
sufficiently large to take advantage of this possibility. 
The fans which supply air for combustion failed before 
reaching the volume which tlie boiler could take (p. 35). 
In subsequent installations the extent of the water wall 
was increased, “and today in large boilers there is 
practically 100 per cent, water wall construction around 
the furnace” (pp. 38, 39). The accessories of course 
have been enlarged accordinglv. 

The saving in floor space depends of course on the 
cost of the sfpaee. Around New York City it is very 
high. But wherever located there is a large saving in 
multiplying by five the capacity for a given floor space 
(p. 39). 

There is economy also in building one large-capacity 
boiler instead of five small ones. With the Murrav in- 
vent ion a single boiler has been built with an expected 
capacity of a million pounds of steam per hour and has 
been pushed for a short time to a million and a half. 
Such a boiler alone icould produce enough steam for all 
the generators which supply the city of Washington, 
I). C. (p. 39). 

Besides the money saving in space and initial cost 
there is a large saving in maintenance cost. The main¬ 
tenance cost for some of the old refractorv wall boilers 
was $10,000 a year (p. 40) and an “outage” or 
time out of service for repairs amounting to three or 
four weeks each year (p. 2S). With the Murray boilers 
there is no outage and not more than $100 a year main¬ 
tenance cost (p. 40). 
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The front and rear walls of the combustion jchamber 
of the Hell Gate installation were built of refractory 
material, but the two side walls were of the construction 
described in the Murray application. Thus, the! Murray 
invention was not applied to its full extent in these 
boilers, but, nevertheless, it was found that thej furnace 
walls were no longer a factor limiting the steai^i output 
of the boiler. This was true of all four walls, although 
only the side walls were of the Murray construction. The 
presence of the side walls, however, absorbed go much 
reradiated heat from the front and rear walls a^ to keep 
those walls cooled below the danger point. In tact, ex¬ 
perience with Boiler Xo. 51 showed that it was possible 
to burn fuel in that furnace just as rapidly as you could 
get the fuel into the furnace and take the gas4s away, 
and without any perceptible harm to the furnace walls. 
The furnace walls were no longer a limiting factor 
holding down the steam output of the boiler. 

On page 414 of “The Electrical Times” for;October 
9, 1924, (PI. Ex. Xo. 10), is a tabulation of the: results 
of tests on boiler Xo. 51. Mr. Lawrence testified that 
these results are correctly stated in this tabulation. It 
appears that this boiler had 15,900 square feet of heat¬ 
ing surface. If operated at its rated capacity, therefore, 
it would turn 55,650 lbs. of water per hour into steam. 
If forced to 250% of its rated capacity, which was the 
maximum considered possible with the old refractory 
walls, it would have converted into steam 139,125 lbs. of 
water per hour. The test of February 15, 1924, how¬ 
ever, contained in column 4 of the tabulation, shfiws that 
it was possible to force the boiler at such a rate that it 
converted 290,000 lbs. of water per hour into steam. Thus, 
the maximum steam output of the boiler was mbre than 
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doubled because of the use of the Murray invention. It 

«r 

may not be necessary, at all times, to run the boilers at 
maximum output, but the fact that it is possible, without 
harm, to force the boiler so far beyond its rated capacity 
is of the greatest importance, because it enables these 
boilers to respond to the demand of peak loads. In other 
words, when the demand for electric current rises sud¬ 
denly to a maximum, it can be satisfied bv forcing the 

boiler, and it is not necessary to have additional boilers 
» % 

called into service to take care of this peak demand. 

3. Invention V5. Skill.— That Murray’s conception 

was not an obvious one is apparent on its face. It is 

indeed a striking proposal to substitute for the most 

refractory fire brick a much less refractory material 
« » 

like hollow steel, realizing that water would be circulated 
through it so rapidly (about 30 feet per second) in the 
steam generating system as to prevent its melting. 

We have also positive evidence that the idea was not 
obvious. The witness, Mr. Lawrence, said (p. 29) that 
he “was very much against” the idea; that it was 
“directly contrary to what engineers had been advo- 
eating for a number of years”; that thev thought the 
heat would burn holes in the tubes. He also was afraid 
that the temperature of the furnace would be lowered 
and the efficiency of the boiler diminished. “Everyone” 
advocated incandescent (refractory) walls. “Mr. Mur¬ 
ray took the opposite position to what other engineers 
had taken.” Lawrence was mindful of the fact that the 
trend in boiler design, for some years prior to this date, 
had been toward getting the approximately horizontal 
steam generating tubes further away from the fire, be¬ 
cause of the difficulties that had been encountered due 


to these tubes burning out on account of hot spd)ts. It 
seemed to him, therefore, that it would be out I of the 
question to put water tubes as close to the fire hs they 
are in the side walls of the Murray furnace. Moreover, 
Mr. Lawrence felt that, if these side wall tube<j> could 
stand up, the water circulating through them wotild cool 
down the combustion chamber so much that it| would 
interfere with the combustion of the fuel. Mr[ Law- 
rence was, and is, a highly competent engineer, jskilled 
in the art of boiler construction, but the idea which Mr. 
Murray submitted was not an obvious one to hjm. It 
did not seem to Lawrence the natural thing to do. On 
the contrary, it seemed to be an unnatural thing and a 
stej) in the wrong direction. This is strong evidence 
that what Mr. Murray proposed to do and did amounted 
to invention. 

On pages 32 and 33 he tells of Mr. Murray’s dis¬ 
cussion with the many engineers of the New York JEdison 
and allied companies, and that ‘‘every one ofj them 
attempted to discourage him.” On a trip to a Pitts¬ 
burgh steel plant he was dramatically convinced of the 
soundness of his ideas by seeing a water-cooled pipe 
exposed to even higher temperatures than are encount¬ 
ered in boiler furnaces. 

After these first studies, as embodied in the drawings 
(PI. Ex. Nos. 3a to 3g, inclusive), Mr. Murray h^d his 
engineers and draftsmen draw up a layout for cjertain 
new boilers to be installed in the Hell Gate Station, 
embodying the principles outlined in these prelinliinary 
studies. This layout was then submitted by Mr. Nfurray 
to a committee of competent engineers of high stajnding, 
who were associated with the power company operating 
the Hell Gate Station (p. 33). These engineers, after 
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studying the layout, turned it down for the reasons that 
Mr. Lawrence had advanced; that is, that the tubes 
would not stand up so close to the fire and, further, 
that they would cool down the combustion chamber to 
such an extent as to interfere with combustion. Again, 
we find, in this incident, strong evidence of invention. 
These skilled engineers did not consider that what Mr. 
Murray proposed was the natural and obvious thing to 
do to overcome the difficulties with the old refractorv 
walls. It seemed to them to he the wrong thing to do — 
the unnatural thing. It 7ias not what these men , skilled 
in the art , would adopt. 

This situation is characteristic of the highest type of 
invention which is a combination of imagination, faith 
and persistence against opposition. 


4. Identity with Hell Gate Boilers.— The very Mur¬ 
ray invention that is presented in the claims here is the 
one which was embodied in the Hell Gate Station boilers 
51, 52 and 53. A working drawing of these boilers is 
Plaintiffs’ Exhibit 4. The horizontal or slightly inclined 
steam generating tubes are indicated at (C). Below 
these is the combustion chamber. The far side wall 
shows in the cut. It is entitled “Vertical Tubes of 
Water Wall.” Lawrence testified (p. 51) that the insu¬ 
lation on the outside of the wall was tied in to that 
which is shown in the photograph, and was tied in “so 
that the entire assemblage was held together.” Lawrence 
testified further (p. 58) that in the Hell Gate boilers 
the design of tubes used was the finned tubes of Fig. 11 
of this patent application. The drawings which Mr. 
Murray submitted to his engineers (p. 33) are Exhibits 
3-A to 3-G, inclusive, and these disclosed the idea “sub- 
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stantiallv as it was used in the installation which be- 
came boilers 51, 52 and 53 at the Hell Gate Ration.” 
Let us review these drawings, described by the|witness, 
pages 30 to 33. ! 

Exhibit 1 is a study of one of the old boijers, for 
comparison with the new. Exhibit 3-A shows how it was 
to be changed in order to surround the coihbustion 
chamber with water walls. Exhibit 3-B is a simplifica¬ 
tion of 3-A and is practically identical with Fig. 1 of the 
application drawings. Exhibit 3-C is a very interesting 

i 

diagram illustrating the combining of the two circuits, 
that of the overhead tubes with that of the wajter wall 
tubes. 

The remaining figures illustrate details. Exhibit 3-E 
illustrates finned tubes with outside reinforcement 
welded to the fins and designed to carry the re 
coating. 

Let us compare the construction thus disclosed with 
the very specific claim 21 which we have taken als repre¬ 
sentative. 

A 

a. The apparatus of the aforesaid exhibits, 3-1$ to 
3-G, 4, 5 and 12-A to 12-C is certainly the “Ste^m gen¬ 
erator’ ’ of the claim. 

b. The approximately horizontal water tubes! are in¬ 
dicated at (C) in Exhibit 4 and are heated by convection 
from the gases of combustion passing between them. 

c. The open space below said tubes is the “combus¬ 
tion chamber.” j 

d. The “wall of the combustion chamber” is shown 
at the far side and is “composed of upright tubes con¬ 
nected into the circulation.” 
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e. That the tubes are “spaced apart a distance not 
greater than their diameter ” and have metal extensions 
united to them, closing the spaces between them and 
providing an increased area as claimed, is shown in the 
photograph Exhibit 5, but not very clearly because of 
poor reproduction of this exhibit. 

/. Each of the extensions is “limited in width as a 
maximum to the diameter of the tubes,’’ being consid¬ 
ers blv less in fact. 

g. The tubes and extensions constitute “a substan¬ 
tially closed wall exposed on its inner face only to the 
combustion gases,” as shown in Exhibit 4, “the outer 
surface being covered with a sheathing of insulating ma¬ 
terial united to and supported by the wall,” as testified 
to by Mr. Lawrence in connection with Exhibit 5. 

The Hell Gate boilers 51, 52 and 53 clearly embody 
the claimed invention. The success and fame that 
attached to that installation rest principally on appel¬ 
lant’s invention here claimed. 

We have referred particularly to the Hell Gate boilers 

because thev were the first and were the foundation on 

•> 

which the fame of the invention was first gained. These 

were immediatelv followed bv other boilers for allied 

* * 

companies, and the testimony refers particularly to the 
East River installation, photographs of which are Ex¬ 
hibits 12-A, 12-B and 12-C. 

Exhibit 12-A shows an outside view of the finned 
tubes, together with rods fastened to them and intended 
to be embedded in plastic insulation. The intermediate 
stage of plastering is shown in Exhibit 12-B, and the 
final stage in Exhibit 12-C. This is another method of 
tying together the assemblage of tubes and insulation. 



5. Public Recognition.— The economy and the greatlv 
increased output of these boilers resulted, Lawrence 
testified (p. 38), in “more publicity, I think, than any 
other boiler ever built anywhere in the world.f* The 
results of the tests were published all over the! world. 
Papers giving accounts of it were presented in ^arious 
countries. Technical magazines gave it considerable 
prominence. Engineers from the other side dime to 
this country “just to see these boilers.” A preeminent 
French engineer asked Mr. Murray to cable him £s soon 
as the boiler was in operation so that he coulci come 
over and see it. 

Lawrence repeated this story (p. 46) and bffered 
Exhibit 10, a book of photostats of what the jvitness 
called “a few” of the technical press clippings which 
he had collected. He referred briefly to the Several 
articles on pages 47 to 50. Most of them refer to the 
“Murrav” water-cooled furnace wall. Some of them 
cover the tests in detail. They are all substantial pub¬ 
lications. Many of the articles are written bje well 
known engineers: David Brownlie, H. D. Savage, Mr. 
Spencer and Mr. Broido and others. 

The principal reference is to the Hell Gate station. 
Others referred to as including the Murray water wall 
are a station at St. Louis, at Kips Bay, New York, and 
at East River, New York. 

The dates run through 1925, 1926 and 1927. 

The Queensland, Australia, Journal article was entitled 
“The Murray Water-Cooled Combustion Chamber Wall. 
A Remarkable Invention.” 

It is very apparent that the invention acquired great 
fame among engineers as soon as it went into rise. 


6. Profits.— Probably the best evidence of success is 
furnished by ,the actual sale of the invention. Mr. Mur¬ 
ray sold his exclusive rights and within a few vears 
collected royalties of $350,000. Since that time the 
returns have |)een smaller because the building of power 
plants and large boilers almost ceased. But practically 
all such boilers built have embodied this invention. 

Lawrence testified about this license and introduced 
it as Exhibit 7, page 41. 

The exhibit, dated 1924, printed commencing page 81, 
provides that Murray and associates are owners of cer¬ 
tain patents and pending applications listed in “Exhibit 
A,” grants an exclusive license throughout the world 
under said patents and applications insofar as they 
apply to “stationary power plants” and related devices. 
Royalties are provided of 50 cents per horsepower on 
boiler installations, with a minimum of 25,000 dollars the 
first year, 50,000 dollars each for the second and third 
vears, and 75,000 dollars for each vear thereafter. 

The list of patents, “Exhibit A,” commences on page 
85 and runs through four pages of patents relating 
chiefly to electric welding, but includes a few patents 
relating to boiler tubes. It concludes on page 90 with 
a list of pending applications, fifteen in all, of which 
five are for boilers. One is application Xo. 642,427, 
which is the present application. 

The modifying agreement, page 90, signed in 1926, 
modified the scale of royalties. 

On page 93 commences a list of boilers made under 
this license and reported by the licensee up to the time 
of its receivership in the end of 1929. In these five 
years there were reported 203 installations each includ¬ 
ing from 1 up to 10 boilers. The years 1930 to 1933 



I 

were depression years and the Company was in Jreceiver- 
sliip, but it reported 25 installations. Also Murray water 
walls were installed in old furnaces to a tot^jil of 37 
(p. 98). | 

The widespread use is indicated by the list (p. 99) of 
countries in which the invention was installed,— jl4 coun¬ 
tries besides the United States. And this is followed by 
a list of the public utilities and railways in th^ United 
States, 21 in number, which are most prominent as to 
size. Also list of 21 prominent industrial companies. 
Most of their names will be recognized as those jof large 
manufacturers. 

A recapitulation follows on page 100. It shows 228 
installations. Some of them included more than one 
boiler, the total being 439 boilers and the capacity being 
672,162 horsepower; approximately 1,500 horsepower 
average size. The figures given were the rated or 
theoretical horsepower according to old methods of 
calculation rendered practically obsolete by the Murray 
invention. “The actual horsepower developed wks prob¬ 
ably three or four times that” (p. 45). 

The royalty paid under the contract was j 379,786 
dollars, with 150,000 to 200,000 dollars still due. 

Most of the patents listed in the license were ^or elec¬ 
tric welding processes which the parties migit have 
used, but did not, in making the finned tubes. The prin¬ 
cipal factor in determining if a royalty was du^ was if 
the installations incorporated “the water wall develop¬ 
ment which had been made for the Hell Gate boilers 
Xos. 51, 52 and 53, or any improvement made there¬ 
after’'; which means the present application, which was 
the first and basic one, or any of the improvements 
thereon which followed. 


Iii vulgar parlance, “money talks. ?? It is not conceiv¬ 
able that about half a million dollars would have been 
paid for the use of anything short of a new and striking 
improvement. 

7. Immediate Disappearance of Old Refractory Wall 
Structure. —The old refractory wall boiler furnaces were 
rendered obsolete by the Murray invention. There is 
the list above! referred to of 37 old installations made 
over to incorporate the water wall. This is an expensive 
operation. It would not have been performed except 
with an assurance of much improved results. 

Lawrence testified to the scrapping of the old idea of 

refractory walls immediately upon the appearance of 

the Murray water wall (pp. 3S-39). The Hell Gate boilers 

with water walls at the sides onlv was such an advance 
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in the art of building boiler furnaces that steps were 
taken immediatelv to further carrv out the idea of water 
walls; and today in large boilers there is practically 
one hundred per cent, water wall construction around 
the furnace. It has entirelv revolutionized the building 
of boiler furnaces. 

Again (pp. 50 and 51) referring to the 1923 publica¬ 
tion of Babcock and Wilcox (Exhibit 11), and referring 
to the furnace walls of fire brick he said: 

“The furnace wall constructions as illustrated 
in this book have become obsolete today for the 
modern plant, except in the case of small boilers 
in heating a house or building, or small power 
boilers. But for power-station boilers that design 
has become absolutely obsolete. 

“What has rendered that design obsolete is the 
development of the Murray water wall ; that is, 
the construction used in boilers numbers 51, 52 
and 53 at Hell Gate station." 


(This refractory brick wall, exposed to the fire,| is very 
different from the insulating material which is eclated on 
the outside of the Murray wall. The insulating material 
is merely to conserve the heat within the furnace! There 
are many insulating materials which are not refractory, 
that is, resistant under direct exposure to the fir^. Mur¬ 
ray’s coating of insulating material has no structural 
function.) 

The reason for the quick discarding of the reflractorv 
wall is explained in the testimony, particularly pages 
24 to 27. It is clear that engineers knew the defect 
involved in the use of the refractory furnace w^lls, but 
continued to use it because they knew nothing\ better. 
Up to 1923 it was thought necessary to have aij incan¬ 
descent wall in the furnace in order to maintain!proper 
combustion. It was also found necessarv to lodate the 
old steam generating tubes high above the fire t<b avoid 
their becoming overheated in spots and so as to burn 
the fuel completely (for economy’s sake). In power 
plants the cost is so high that you try to get thd maxi¬ 
mum output of steam from the boilers, which means 
burning more coal per hour per boiler, which means 
increasing the temperature of the fire very materially. 

Now the effect of increasing the temperature in the 
combustion chamber is to reduce the strength -of the 
refractory wall exposed to it. You may reach a point 
where the fire brick no longer has any strength, feo that 
“the walls may collapse due to their own weight.! That 
occurred quite frequently” (p. 27). 

One very apparent objection to the refractory walls 
was the annual cost of maintenance and outage of the 
boiler for repairs, referred to above. 


An even more serious defect was the limitation s| 


the refractory walls imposed on the temperatufe and 


which 


24 


thus on the quantity of coal that could he used and the 
output of steam per hour. It is a strange comment on 
the difference between engineering knowledge and inven¬ 
tion that Mr. Murrav's engineers thought that the com- 
bust ion within the furnace might be retarded bv the 
proposed water walls (p. 34). The point is summed up 
by Mr. Lawrence (pp. 39 and 40) as follows: 

“This water wall construction makes possible 
this tremendous increase in boiler capacity in the 
following wavs. 

“The] use °f this water wall construction around 
the combustion chamber enables the burning of 
greatly increased quantities of coal in the com¬ 
bustion chamber. 

“The limitation before this development was 
the refractorv material forming the wall. The 
refractorv materials could not stand the high 
temperature of the burning gases. With the water 
wall it is possible to greatly increase the amount 
of coal which can be burned in the same size 
furnace. 

“In other words, the furnace before was the 
limiting factor. Todav the furnace is not the 
limiting factor. As far as I know, nobody has 
ever pushed a water wall furnace to the point 
where it could not burn more coal. 

“The boiler today is just the same as it was 
before the development of Mr. Murray’s wall; 
that is, the boiler proper, the horizontal tubes. 
The boiler always had the capacity before, but it 
never had the opportunity to do the work because 
the heat could not be gotten to it; that is, the heat 
could not be liberated into the boiler furnace.” 

This element of the new combination, the circulating 
system of the water walls, not only serves to keep the 



walls and temperatures such that they will ncit deteri¬ 
orate, but also serves as a valuable additioi^ to the 
steam generating equipment of the boiler. 

Xo wonder the old refractory walls were immediately 
put out of business. 

I 

Prior Patents 

If we had only to consider a comparison of the old 
with the new, as they were met with in practice, there 
is no doubt that patentability would be found in the new 
Murrav boiler. 

But in the “limbo of forgotten tilings’’ the Commis¬ 
sioner has found certain patents which in his judgment 
stand in the way of patentability here. A very strong 
showing should he required in these prior patents to 
justify a refusal in view of the practical aspect £ of the 
case. 

The Commissioner had to take these prior parents at 
their face value. He has neither money nor time for 
taking evidence nor for testing the practical value, the 
sufficiency of disclosure nor the operativeness of the 
patents or applications pending before him. 

Plaintiff has brought this action in order to submit 
evidence concerning the Murray invention and epneern- 
ing the disclosures of the prior patents. The evidence 
shows two reasons for granting the claims sought^ First, 
the Griffiths patent, which is mainly relied on, is inopera¬ 
tive. Second, there is nothing in the patents cited, taken 
separately or together, which made obvious in 1923 the 
particular combination here claimed. 

The three patents referred to in the findings of the 
District Court are Griffiths, McClellon and Junkers. 


Griffiths Patent.— The first criticism of this patent is 
that the boilej* therein is inoperative. It will not have 
the circulation which is essential in water tube boilers. 

The diagram (PI. Ex. Xo. 14) illustrates graphically 
the principles of boiler circulation. If heat is applied 
to one leg only of the closed loop, as in Fig. 1, the 
heated column of water therein, being lighter than the 
cooler column, will tend to rise and allow the water in 
the other leg to fall. The presence of bubbles of steam 
in the heated leg, which rise, tends to make this column 
still lighter and accelerates the upward movement of the 
heated column of steam and water. Hence the water 
circulates about the closed loop in the direction of the 
arrows (Fig. 1). If, however, both legs of the loop be 
heated, as in Fig. 2, there will be no difference in weight 
or pressure tending to cause circulation. The steam 
generated by the heat will rise to the surface, as indi¬ 
cated by the arrows, there will be no circulation, and 
the water will simply be boiled away. The fundamental 
principle underlying water-tube boilers is that heat 
shall be applied at one portion only of a closed circuit, 
setting up a pressure differential causing the water to 
circulate positively and rapidly through the inclined 
horizontal tubes. 

Let us ascertain what we can from the patent as to 
Griffiths* theory of circulation. He has (Fig. 5) a bank 
of inclined tubes of the standard type with outlet head¬ 
ers 23 at their upper ends through which the heated water 
and steam rise into a drum 21 overhead. To convev 
water into the lower ends of the inclined tubes, he has 
inlet headers 24. But here is a departure from the old 
standard boiler of Exhibit 15 where the water should 
come down these headers from tine drum. Instead, the 
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headers 24 take in water at their lower ends 6nlv, the 
water moving upward and thence into the inclined tubes. 
The headers 24 are supposed to take in water; at their 
lower ends from a transverse header 35, which!takes in 
water at both ends from drums 32. These d|rums 32 
at the sides, are in communication with the lower ends 
of square water tubes 33 arranged side by side and 
extending up to the sides of the overhead drum (Fig. 
4). At the upper ends these tubes 33 are “sebured in 
the steam drum 21, alternately above and below the 
water line thereof.’’ Fig. 5 shows a horizontal dotted 
line which must be the contemplated water level, between 
the lines of the ends of the alternate tubes. 

This is the only hint in the patent of the method of 
circulation. Apparently Griffiths assumed that hot water 
and steam would come out of the upper row ot| nipples 
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and that water alone would pass out of the loiver row 
of nipples, down the tubes 33 and thus into thje drums 
32, the cross header 35 and up the headers 24|; partly 
returning from the drums 32 upward through those side 
tubes 33 whose nipples are above the contemplated water 
line of the steam drum. 

But this is impossible. These side walls cannot have 
comparatively cold water coming down one tube and 
steam and hot water going up the next one in close con¬ 
tact with it and exposed to the same heat. There can be 
no such circulation. The only effect of heating fwo such 

tubes would be to generate steam and cause it! to rise 

. I 

equally in both of them. The side walls would act like 

an ordinarv kettle or tank or like a fire-tube boiler in 
♦ 

which there is no such thing as circulation through a 
definite line of tubing. That was Griffiths’ contemplated 
mode of operation when his specification spoke of “in- 


creased heating surface" and “a large body of self-con¬ 
tained water separated into numerous small volumes.’’ 

Counsel for the Commissioner undertook to find some 
other way of getting the water down. lie invented the 
theory that at the rear end of the boiler the tubes 33 
would be colder than at the front end and that this might 
induce the desired circulation. But that is not correct. 
Any two adjacent tubes at the rear are heated to sub¬ 
stantially the same degree. Even the two or three tubes 
33 at the extreme right are heated by the flame passing 
out to the uptake 27. The Commissioner’s brief below 

states that his theory of a circulation downward bv the 

•> % 

tubes at the right is admitted, but this is not correct. 
What the witness said on cross examination only shows 
that he was trying to be entirely fair, but not that he con- 
ceded a practical circulation in tlie Griffiths boiler. He 
said (p. 76): “I don't believe the water would descend 
down the rear end of this boiler when the heat is at the 
front end to a sufficient extent to supply the side walls. 
There might be a slight flow at the verv ends of the 
boiler. But the flow would be so slight that it would 
not even take care of the side walls. 

Taking- this with his further testimony referred to 
above, we must conclude that in his opinion as a prac¬ 
tical man there is no such circulation as Commissioner’s 
counsel have thought. And it must not be forgotten 
that such a circulation is not the idea of Griffiths. 

The Commissioner’s theory is quite unsound because 
it overlooks the fact, which was pointed out by Mr. Law¬ 
rence in his redirect examination (p. 80), that the baffle 
26 would direct the flames from the fire against the tubes 
at the right in Fig. 5, causing a very high temperature 
in that portion of the boiler. Consequently, these right- 
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hand tubes would not be substantially cooler !than the 

* i 

tubes immediately over the fire bed. It was qlso sug¬ 
gested, by counsel for defendant, that the headers 24, 
because of their location, would be cooler and thfit, there¬ 
fore, water would tend to flow downwardly in tjhe head¬ 
ers 24. This ignores the fact that water must fibw in the 
opposite direction in headers 24, because the inclination 
of tubes 22 requires that the water shall flow Upwardly 
in the headers 24 and, thence, through the tubes 22 to 
the upper ends thereof. Xo one has advanced any theory 
by which the Griffiths construction can be majde oper¬ 
ative, or of anv value whatsoever. 

1 

There is no evidence neither within nor outside of the 
patent to support the theory brought forwar<|l on be¬ 
half of the Commissioner. Plaintiff has adduced evi¬ 
dence, both expert and reasonable, to show that the 
Griffiths boiler was never heard of in the industry, won’t 
work and is in fact dangerous. 

° i 

Lawrence explained the contemplated circulation by ref¬ 
erence to Exhibit 18, illustrating the principle, omitting 
unessentials. He criticized the described operation in 
his testimony commencing page 66. 

Referring to the water level in the drum he pointed 
out that in fact, “the level in a boiler never |remains 
constant.” In a power boiler it may vary frqm 12 to 
18 inches. Griffiths has “a theoretical water lirie, which 
in actual practice could not possibly exist.” 

At the top of page 68 he says that when you generate 
steam in the Griffiths boiler, “I believe that the flow will 
have a tendency to go upwards in every tube of that 
boiler.” And further on that page, “no water, in my 
opinion, can come back from the steam drum. In other 
words, it is a boiler that could not possibly be operated.” 
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Moreover, the Griffiths boiler includes a number of 

horizontal tubes such as 41, 20, 42, 43 and 40. These tubes 

are absolutelv horizontal and connected at their ends 

* 

to points of equal pressure. Therefore, there will be 
nothing to cause a flow in these tubes in one direction 
or the other and, when heat is applied, the water in 
such tubes will merelv be boiled awav and the tubes will 
burn out because there is nothing to cause a circulation 
through them. 

Lawrence made inquiries (p. 70) and, so far as he 
could learn, the boiler has never been built. He dis¬ 
cussed the construction with other engineers of consid¬ 
erable standing, who confirmed his view that the Grif¬ 
fiths boiler was not operative. 

In conclusion on this Griffiths boiler (p. 71) he says: 

“This; patent teaches the art absolutely nothing. 

I would sav that it leads the art in the wrong 
• * 

direction. 

“I dolrt think that this boiler would be passed 

bv anv boiler commission in the entire United 
• * 

States. It is absolutelv unsafe.” 

» 

On cross examination (p. 76) he pointed out the fun¬ 
damental distinction of the Murrav scheme, in the mat- 
ter of circulation, from that of Griffiths. See Appendix 

II. Murray uses the vertical headers 21 at the back to 
bring water from the steam drum directlv to the lower 

w % 

ends of the inclined tubes 62 (the old standard circula¬ 
tion) and carries the water further down the same head¬ 
ers 21 and upward through all the side tubes 20. 

If Griffiths had arranged to bring water down from 
the drum through the headers 24 he could probably have 
maintained the desired circulation. This he did not do. 



31 


(The lilies of square tubes 41 are merely watj^r-cooled 
baffle walls designed to direct the flame in a zigjzag path 
through the bank of tubes.) 

An important feature of Murray’s wall is that it is 
“connected into the circulation of the generator.” As 
stated in the testimony of Mr. Lawrence, this |s of the 

. * i 

utmost importance. The steam generator musj; have a 
circulation, which will cause water to flow pjositivelv 
through the horizontal convection tubes. Likewise, it is 
even more important that the water shall be caused to 
flow rapidly and positively through the tubes coimposing 
the walls of the combustion chamber. These tubes are 
exposed directly to the radiant heat from the [fuel bed 
and would not last any time at all, if it were not for the 
fact that the water is caused to flow positively and 
quickly through them. This is accomplished by connect¬ 
ing these tubes into the circulation of the generator. 

O O | 

The Griffiths boiler does not have any circulation and, 
consequently, the tubes 33 at the sides of the fire-box are 
not connected into the circulation of the generator. It 
lacks any means for causing water to circulate positively 

! r 

and rapidly through either the side tubes or l^he hori¬ 
zontal inclined convection tubes. This lack of circula¬ 
tion is the inherent defect, which renders the Griffiths 
boiler worthless and inoperative. The Griffithjs boiler 
fails, because it lacks the very thing specified in these 
claims. Lacking this essential feature, the Griffiths pat¬ 
ent cannot be considered, in any sense, an anticipation of 
the claims. Moreover, there is no evidence that it would 
be possible, using the ordinary skill of the worker in 
this art, to so modify and change the Griffiths construc¬ 
tion as to give it the circulation which it must have, if 
it is to be operative. 



The metal extensions into the spaces between the 
tubes of the Murray boiler wall are also particularly im¬ 
portant. They provide each tube with a surface exposed 
to radiant heat, which surface is much greater than that 
exposed by plain tubes or by the Griffiths tubes. Each 
of the Murray tubes contains the same volume of water 
as an ordinary boiler tube but, with the aid of the ex¬ 
tensions, presents a greater heating surface. Thus it 
applies a greater volume of heat to the water in the 
tubes, which induces a more rapid circulation of the 
water. 

Griffiths does not show anvthing of this sort. This is 
a true combination of elements, which cooperate to pro¬ 
duce a new and useful result, that is to say, a boiler hav¬ 
ing a combustion chamber wall such that a greatly in¬ 
creased output of steam may be obtained from the boiler, 
because the furnace walls can withstand the excessive 
temperatures produced when the fire is forced in order 
to give the increased steam output. 

We may clpse the discussion of operability with the 
last paragraphs (p. 81) of the Lawrence testimony: 

“There is absolutely nothing in the Griffiths 
patent that indicates that he intended to have the 
water come down at the right-hand side of the 
tubes 33 of this group and to go up in the left- 
hand tubes of that group. It is very clear from 
reading the Griffiths patent that what he intended 
was that the water should go down through one 
tube and up through the next tube to it; that is, 
go down through the tube which has its mouth 
below the water level, and come up through the 
next tube, which delivers above the water level. 
That is very clear from lines 75 and 76— 4 alter¬ 
nately above and below the water line thereof . 9 



“Recross examination : 

“Griffiths doesn’t specifically state {hat the 
water is to go down the submerged tjibe and 
steam come out of the exposed tube. But it is 
very clear to an engineer reading this patent that 
that was the wav Griffiths intended hiss boiler 
should work.” 


Furthermore, assuming operativeness of the Griffiths 
boiler, it is not an anticipation of Murray to the extent 
relied on by the Commissioner. 

Taking the typical claim, 21, by the element^ succes¬ 
sively stated,— 

1. The “horizontal water tubes” are f(iund in 
Griffiths, with the combustion chamber below. 

2. The wall composed of “upright tubes connected 
into the circulation” is found in Griffiths on the unsound 
assumption that his side walls have a circulation. 


3. The Griffiths tubes are not “spaced aparj.” 

4. They have no metal extensions. j 

5. The outer surface of the Griffiths wall is jiot cov¬ 
ered with insulating material “united to and supported 

bv” the water walls. The wall of Griffiths is !the old 
* . . . 1 
casing consisting of metal sides 12 (Fig. 3), baci} 13 and 

front 14 (Fig. 5) “secured together on theijr outer 

surfaces and provided upon their inner surfaces with 

a lining” of fireproof material. They rest on t{ie floor. 

They are not “supported by the walls,” as required by 

Claim 21. It is these distinctive features, the spacing 

of the tubes, the metal extensions between thpm and 

the plastic insulation anchored to the outside pf them 

that characterized the startlingly successful Hill Gate 


boilers. \\ lipn that feat was accomplished there was 
no power pla,nt engineer who knew how to do it. They 
did not know that furnace water walls could be success¬ 
fully substituted for the old firebrick walls. Credit for 
great originality must go to appellant for conceiving 
a workable substitute. 

The presumption of the law, that a patentee is 
familiar with everything previously patented, does vio¬ 
lence to our reason. But assuming that Murray had 
heard of such a style of walls, in other connections, it 
is again absurd to assume that such knowledge pointed 
an obvious way to the perfection of his water wall idea. 
The same knowledge was in the minds of or available 
to his fellow engineers. Reason teaches us Lawrence 
is right in saying that the industry would have adopted 
readily any obvious solution of the difficulties presented 

bv the refractorv walls around the furnaces of water 
• * 

tube boilers. 

Specific Claims for Spaced Tubes. —Certain claims, 
Xos. 19, 21 (quoted above), 23 and 25, refer particularly 
to the spacing of the tubes and the provision of metal 
tillers between them. This construction has two distinct 
advantages in the combination claimed. First, it pro¬ 
vides a greater heating surface per unit of water so 
that the water is heated faster and steam is generated 
faster; which accounts for the extraordinary increase in 
capacity which has been developed. Second, the Murray 
wall exposes the flame to the cooling effect of a smaller 
quantity of water. 

In the sketch below are shown in plan portions of a 
Murray wall according to Fig. 11 of his drawings and a 
section of the Griffiths wall. The heating surface is 



I 


proportional to the straight line A which mjirks the 
width. The sections illustrated, therefore, arei both of 
the same heatinsr surface. 


f/yc. //J 



Assuming the tubes to be of the same width, Murray 
has less than half as much water volume for each unit 
of width. This naturally means a very much higher rate 
of heating, a very much greater velocity of circulation 
and a very much greater capacity for generation of 
steam per hour. 

In the second place, the diagram shows that priffiths 
presents a practically continuous body of watet to the 
flame, two or more times the volume of water pjesented 
by the Murray wall. The Griffiths wall is suspe<Hible to 
the criticism of the engineers who first objected to Mr. 
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Murray's scheme, that tin* water might cool the tlame 
to such an extent as to prevent complete combustion 
within the chamber. Murray's design is much less 
susceptible to this criticism. In practice it proved itself 


entirely free of this defect. 

The spacing of the tubes and the provision of fins or 
the like between them are not mere verbal distinctions. 
They are differences which are fraught with substantial 
changes in operation. 

Not everv old water wall would have given rise to 
such a great advance in the art. It is only the particular 
Murray wall covered in these claims with spaced tubes 
and fillers as described that has done the trick. Prac- 
ticallv all later furnaces in this industrv have included 
water walls of this particular character. 


The Patent Office does not rely upon the other patents 
set up in the answer, as showing the combination covered 
by the claims in suit. If the Griffiths patent is elim¬ 
inated as a reference, because of its worthless and in¬ 
operative character, or because it does not disclose the 
basic combination covered by the claims, the Patent Office 
rejection must fall. However, it may be well to consider 
briefly the three subsidiary patents mentioned by the 
defendant. 


McClellon Patent. —This is the patent which the Com¬ 
missioner superimposes in part on that of Griffiths in 
order to build up an anticipation. AVe say first that it 
does not disclose the elements of the claim for which it 
is cited; and, second, that if it did disclose the same 
elements, the disclosure is not such as to suggest their 
substitution for the Griffiths walls. 



1. The Board of Appeals tried to find the ctetail of 
applicant’s wall in the references but admitted (p. 120) 
that McClellon’s insulating material 4 ‘is held }n place 
by an outer covering [like the casing 12 of Griffiths] 
rather than being attached directly to the tubujar wall 
[as required by appellant’s claim].” For this ijtem the 
Board resorts to a third source, taking judicialj knowl¬ 
edge of the plastering of insulating material directly 
upon furnace walls (of unidentified design). M[cCellon 
is relied on only for the construction referrecjl to on 
page 3, line 50, of his specification, as follows!: 

“The spaces between the side walls of tl|e tubes 
may be closed by fillers 89 welded thereto, thereby 
forming a side wall which, in effect, is an integral 
whole.” 

This is the statement of the Commissioners’ counsel 
(p. 78). He refers also to the covering of the sicje walls 
by asbestos, but does not assert that this is “united to 
and supported by” the water walls, as requijred by 
Claim 21. i 

l 

It is noticeable also that there was no cross examina¬ 
tion of the witness on this McClellon patent. Let us see 
what the witness said about it on direct examination, 
commencing page 71. In the first place it is in an art 
very remote from that of the Murray boilers. Jnstead 
of a stationary water tube boiler, as is Murray’s,j it is a 
locomotive fire-tube boiler. This is practically “a| tank” 
through which a number of tubes pass. It is “jlist the 
reverse” of a water-tube boiler. The problems en¬ 
countered in water tube boilers (the cost of maintenance 
of fire brick walls and limitation on the quantity l f>i coal 
that can be burned per hour) are not encountered in 
fire-tube boilers. 
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There is no reason in the world why a power plant 
engineer designing a water tube boiler should look into 
the art of locomotive fire-tube boilers for helpful hints. 

What Mc(Mellon calls “the barrel** in Fig. 1 is a 
cylindrical tank full of water with fire-tubes, 3 and 5, 
passing through it to heat the water therein. The part 
that the Commissioner relies on is shown in Fig. 1 
where there is a side wall of the fire box made of large 
tubes 79 leading at the upper end into drums 9 which 
form with the barrel 1 a tank for the water. The lower 
ends of the tubes 79 are connected into a header 58 
which is also in communication with the tank 1. We 
have, therefore, simply a tank of a complicated shape, 
partly a plain horizontal cylinder, and partly a lot of 
vertical tubes, but no such circulating system as is in¬ 
volved in the Murray type. 

The tubes 79 of McClellon are, as the specification 
says, “separated by fillers 89 which are welded thereto 
to make the wall complete.” Does this patent supply 
the elements which were lacking in Griffiths to make up 
the combination of the claim? Xo, because the tubes 
79 of McClellon are not the upright tubes “connected 
into the circulation of the generator” required by the 
claims. Thev are merelv divisions of a large kettle or 
tank up which the steam goes into the top space. As 
the steam is consumed the water lever falls in all parts 
of the boiler, including the upright tubes. The loss of 
water is made up from an attendant outside tank, called 
the locomotive tender, and this is replenished at long 
intervals when the locomotive stops at a water tank on 
the roadside. Each of McClellon*s upright tubes might 
as well be a separate kettle in which water boils. Law¬ 
rence said, page 73, “there is no circulation in the boiler 
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shown on the McClellon patent." And again, “there is 
nothing to form a definite direction of flow in a boiler 
of this type. It is very haphazard. The steam comes 
up almost in any place." 

Asked whether this patent would lead one to {ise the 
same scheme for stationary boilers, Lawrence saijl, page 
73, that it would not, that the McClellon construction is 
only a modification of the wall which has been ijsed on 
locomotives for years and years; that is, the ‘jhollow 
side wall" type. For years and years, locomotive boil¬ 
ers have had the fire box surrounded bv a double wall 

* 

of steel with water therein, forming part of the whole 

tankful. McClellon instead of this unitarv bi>dv of 

! J 

water merely divided it up into a number of separate 
bodies by means of his tubes. j 

In further support of his position, Lawrence added 
that if one applied this McClellon construction to the 
Griffiths patent, “it could not cure the objections which I 
have noted to the construction of the Griffiths patent. I 
would say that it would make the Griffiths boiler jworse, 
as each tube would have to absorb more heat and, there¬ 
fore, would require more water. As there is already a 
deficiency of water, the condition would be aggravated." 
The Griffiths boiler is safer with the large volume of 
water involved in laying the tubes up close together than 
it would be with the smaller volume present, if the tubes 
were spaced apart. 

It is absurd to say that the imposition of the HcClel- 
lon detail on the Griffiths boiler is obvious, wheiji such 
imposition would magnifxj the defects of Griffith^. 

Junkers Patent.— The Primary Examiner did not 
think this patent worth referring to. But attention was 
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called to it by the Board of Appeals, page 120, as show¬ 
ing in Fig. 5 “walls of combustion chambers with pipes 
spaced apart and fins or webs connected with the pipes.” 

This construction fails of pertinence in several re¬ 
spects. It is obvious to the eye that the tubes 2 in the 
Junkers Fig. 5 are spaced apart a distance much greater 
than their diameter, three or four times as great, in fact. 
Xor are the extensions “limited in width as a maximum 
to the diameter of the tubes,” as required by the claim. 
The extensions are as wide as several diameters of the 
tubes. This ,is an important, in fact a vital, distinc¬ 


tion. 

Also, the Junkers patent is not for a boiler furnace 
at all. It is ;in an art quite remote from that of the 
claimed invention. See the testimonv of Lawrence com- 
mencing page 74. This Junkers patent does not say 
what the combustion chamber is for. There are hun¬ 
dreds of apparatus using furnaces with combustion 
chambers, which are entirely unrelated to boilers. 
Junkers refers, however, to a previous patent which, 
Lawrence tells us, does not refer to a steam boiler but 
to a hot water heater such as is “used in vour home for 
heating hot water.” 

The importance of the spacing is brought out. The 
Junkers tubes 


“are spaced much too far apart for use in a boiler 
of the type we have been discussing. The plates 
would be much too wide to stand the excessive 
temperature of a boiler furnace, and excessive 
strains would also be set up by the temperature 
of these plates.” 


The construction would be absolutely inoperative. As 
the distance from the tube increases, the cooling effect 
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of the water is less and the temperature of thje metal 
rises. If you go far enough with the fins you will ob¬ 
viously arrive at a point where they would mel; in the 
fire, because the melting point of steel is comparatively 
low. Even short of that, they would commence to crack 
and distort under the heat. Lawrence speaks ffom ex- 
perience when he says, page 75: 

“The plates 5, even though they were not at¬ 
tached to each other, are so wide that thpy pos¬ 
sibly could not last long. My prediction would 
be that those plates would crack through to the 
tubes inside of two weeks, from our experience 
with fins of the type that we have been using. 
That is because the plates are very muclj wider 
than the maximum diameter of the tubes.” 

If Murray had known about this Junkers patent and 
had ever thought of using it for his boiler wall, the spac¬ 
ing of the tubes and the width of the fins would have 
discouraged rather than encouraged him to do so. He 
would have had to make a modification which, though 
easy to see on paper, was not at all easy to conceive by 
an inventor feeling his way along an unlighted road. 

The trouble with both McClellon and Junkers is that 
they cannot be taken as they are and added to the Grif¬ 
fiths structure. They must be modified in ways which 
are vital to success. A good anticipation cannot tie built 
up out of these three patents. The inventor has fetill to 
incorporate vital points of departure before achieving 
success. The temperature of such^aTieater “wouldn’t 
even be half the temperature of a steam boiler.” The 
temperatures in these apparatus are so low as not to be 
comparable with that in a steam generator. 
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Breen Patent.— Tills patent is useful only to show that 
house heaters have been covered with heat insulating 
plaster embedding wire netting. But there is no sug¬ 
gestion that such a covering is applicable to water walls 
like those of Griffiths. The contrarv is clear when we 
look at the Griffiths patent and realize that he supported 
his insulating casing on the floor, not on the furnace 
water wall, with an air space between them. Why 
should the Breen scheme be applied to the Griffiths water 
wall? If vou will find in the prior art some suggested 
reason for doing so you may consider the Breen patent 
pertinent. But the suggestion has arisen in the mind 
of the Commissioner only out of the Murray patent 
application. It is an afterthought merely. 

In conclusion as to all the patents, the testimony of 
Lawrence is as sound as it is clear. He said, page 75, 
referring to the four patents discussed above— 

“There is absolutely nothing, in my opinion, in 
these four patents in this book, plaintiff's ex¬ 
hibit 17, which would lead anyone to develop the 
wall as described in the Murray application. 

“In my opinion no engineer, exercising merely 
the usual skill of an engineer in this art, would, 
from a study of the four patents included in ex¬ 
hibit number 17, arrive at a boiler construction 
such as that of the Murray application or of 
boiler 51 at the Hell Gate station.” 

Other Efforts. —The court we think will take it for 
granted that there are a great many other patents in 
this art and that the Commissioner has cited onlv a se- 
lection of those that are most pertinent. Water cooling 
arrangements* for furnace walls and similar structures, 
are familiar in various arts. 
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Also, as stated by Mr. Leitch in tho ostracjt front 
Plaintiff’s Exhibit 10, r of or rod to bt4 o w , the embryonic 
idea of water cooling has been evidenced in somp early 
types of boilers but never successfully developed, and 
lay dormant, neglected and forgotten. So that tlje style 
of boiler and furnace wall with which Mr. Murrav had 
to deal was the fire-brick wall described above in the 
B. & W. Book. 


Argument 


The Murray Invention Has Advanced the Art.— Tile 
patent statutes are based upon the constitutional pro¬ 
vision that the Congress shall have power “to promote 
the progress of science and useful arts, by securing for 
limited times to authors and inventors the exclusive 
right to their respective writings and discoveries” (Art. 
I, Sec. 8). 

It was the intent of Congress, therefore, that ja pat¬ 
ent should be granted to one who had made a i}ew in¬ 
vention, which has advanced the art to which it Relates. 
The intent was that inventive contributions, which made 
for actual progress in the art, should be rewarded by 
the grant of a patent. The courts have always kept 
this principle in view in the construction of issued 
patents. In Eibel Co. v. Paper Co., 261 IT. S. 45, 63, 
Chief Justice Taft said: 

“In administering the patent law the couj-t first 
looks into the art to find what the real m^rit of 
the alleged discovers or invention is and whether 
it has advanced the art substantially. If it has 
done so, then the court is liberal in its construc¬ 
tion of the patent to secure to the inventbr the 
reward he deserves. * * * In the case before 
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us, for the reasons we have already reviewed, 

we think that Eibel made a very useful discovery 

which has substantially advanced the art. His 

was not a pioneer patent, creating* a new art; 

but a-patent which is only an improvement on an 

old machine mav be verv meritorious and entitled 

• • 

to liberal treatment.’* 

The Griffiths Patent Is Incompetent Because of In¬ 
operativeness.— The record shows that power plant engi¬ 
neers, for a number of years prior to 1923, had been 
working diligently in an effort to increase the steam 
output of the boilers. It appears that these engineers 
were well aware of the fact that the deterioration of 
the refractory furnace walls was the limiting factor, 
which held $own the steam output of the boilers. As 
soon as the Murray invention appeared in Boilers 51, 
52 and 53 ajt Hell Gate Station, the engineers at once 
recognized this as the solution of their difficulties. 
They adopted and used it extensively. If, as contended 
by the Patent Office, the Griffiths patent, Xo. 743,271, 
issued November 3, 1903, discloses substantially the 
Murrav invention, whv was it that these engineers had 
not employed the Griffiths boiler to solve their difficul¬ 
ties? The Griffiths patent had been accessible to the 
public for twenty years prior to the Murray invention, 
and vet nothing has ever been done with it. Mr. Law- 

» c* 

rence testified that he had made inquiries and had been 
unable to find any evidence of the use of the Griffiths 
boiler. What we have said above regarding the in¬ 
operativeness of the Griffiths boiler, explains why that 
boiler was ngver used. It tells us why engineers never 
adopted the Griffiths construction. Any engineer skilled 
in this art, upon a casual examination of the Griffiths 



patent, would see at once that the construction ia worth¬ 
less, impractical, inoperative and dangerous, and would 
have nothing more to do with it. This patent enclosed 
nothing worthwhile and was, in fact, a nullity in the art. 

It is a well-known principle of the patent lav} that a 
prior patent or publication, describing an inoperative 
structure, cannot anticipate a later invention which has 
proved a success and actually advanced the art. In 
Walker on Patents, 6th Ed., p. 128, this principle is 
stated as follows: 

“Xoveltv is not negatived bv anvthind benefi- 
daily incapable of the function of the i subject 
of the patent, even though apparently | similar 
thereto / 9 

in Cimiotti Unh airing Co. v. American Unliairing Co., 
115 Fed. 498, the Circuit Court of Appeals for the Sec¬ 
ond Circuit said, regarding some of the references set 
up as anticipations of the Sutton patent in suit: 

“Indeed, there is nothing in the record to show 


that the Lake machine could successfullv 


a pelt. Xo one ever saw it operate. Ii; began 
and ended its uneventful career in 188‘L. For 
nearlv 20 vears it remained nothing but an am- 
biguous description of incomprehensible draw¬ 
ings. It emerged from oblivion solely to meet the 
exigencies of this litigation. Were it not for the 
drawings the specification might be understood 
and were it not for the specification the drawings 
might be understood; but united they torm a 
document which demonstrates that its author was 
either ignorant of the English language ot of the 
essentials of a successful unhairing machine. The 
Lake patent antedates both Sutton and Covert; 
since its date the unhairing of pelts has assumed 


unhair 



enormous proportions and fortunes have been 
made in the business, and yet we are asked to 
believe that there was a machine which could suc- 
cessfullv do the work and thus lew an enormous 
tribute upon the entire art. The inquiry is perti¬ 
nent, why was it that this machine was permitted 
to remain unused?" 

In Kirchberger v. American Acetylene Burner Co., 
124 Fed. 764, Judge Ray of the Circuit Court of the 
Northern District of New York, said (p. 777): 

“When a patented process or machine proves a 
failure, is inoperative, and another follows, and 
is a success in its operation, the latter is a new 
invention and patentable, even though we have 
the same machinery or parts of machinery, but 
they are combined or put together in a new way; 
and this is true even if the latter combination 
closely: follows and resembles the first, provided 
there be a difference. In such case it is evident 
that the later patentee has succeeded where the 
other failed: that he has discovered or invented 
the desired thing to accomplish a new and a use¬ 
ful result; that his change, however unimportant 

it mav seem to the observer, is the kev to the 
•> » 

whole situation. In such case the defense of an¬ 
ticipation, of prior use, or prior invention is not 
made out.” 

All the cases show that the courts do not look with 
favor upon attempts to find, in an earlier patent dis¬ 
closing a worthless and inoperative structure, an antici¬ 
pation of a later invention which has proved its worth 
and demonstrated its real value to the art. The verv 
worthlessness of the Griffiths boiler shows that it could 
not have embodied the Murray invention. Therefore, 
it should not be considered an anticipation. 



47 


Moreover, the claims of the Murray application are 
so drawn that thev distinguish clearly from the Istruc- 
ture disclosed in the Griffiths patent, in that very par¬ 
ticular which makes the difference between succeis and 
failure. | 

Authorities on Invention.— We recognize that decisions 
are not of great assistance in determining the question 
of invention. Nevertheless, it may be helpful to refer 
to a few authorities, in which the Supreme Court has 
indicated some of the principles that assist in deciding 
that question. 

The commercial history of the invention has always 

* r * 

been considered a factor of importance, in determining 
whether the advance in the art constituted invention. 
In this case, we have the fact that engineers, prior to 
Murray’s invention, were trving earnestly to increase 
the steam output of their boilers, but found themselves 
held back bv the refractory furnace walls. The'R were 
at a standstill. Any further increase in steam output 
merely meant excessive costs in repairing and Replac¬ 
ing the furnace walls, and that was economically unwise. 
Then Mr. Murray, in Boilers Nos. 51, 52 and 53 4t Hell 
Gate Station, showed the art how the boiler construc¬ 
tion could be changed to eliminate this restriction^ The 
result was that he was able to double the steam putput 
of the boilers, and that without any deterioration of the 
furnace walls. The engineers in the art, although skep¬ 
tical at first, finally recognized the value of this con¬ 
tribution and adopted it, so that, today, walls such as 
Murray first put into use, have become the established 
practice and the refractory walls are obsolete. A very 
large sum of money has been paid for the exclusive 
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right to build and use such furnace walls. The trade 
publications recognized this as Mr. Murray’s contribu¬ 
tion, and called it an invention. The Griffiths patent 
had been in existence for twenty years prior to that 
time, but it had never taught anyone anything. At 
most, it taught the art what not to do. This fact situa¬ 
tion is one: to which the words of the Supreme Court 
in Carnegie Steel Company v. Cambria Iron Company, 
185 U. S. 403, 429, are particularly applicable. Mr. Jus¬ 
tice Brown said: 

“It is true the Jones patent is a simple one, 
and in the light of present experience it seems 
strange that none of the expert steel makers, who 
approach so near the consummation of their de¬ 
sires, should have failed to take the final step 
which was needed to convert their experiments 
into an assured success. This, however, is but 
the common history of important inventions, the 
simplicity of which seems to the ordinary ob¬ 
server to preclude the possibility of their involv¬ 
ing an exercise of the inventive facultv. The 
very fact that the attempt which had been made 
to secure a uniformity of product, seems to have 
been abandoned after the Jones invention came 
into popular notice, is strong evidence tending to 
show that this patent contains something which 
was of great value to the manufacture of steel, 
and which entitled Jones to the reward due to a 
successful invention.” 

One of the results flowing from the use of the Murrav 

invention has been a marked increase in the output of 

steam boilers. The courts have alwavs been readv to 

• * 

see invention in changes which resulted in increasing 

v o 

productiveness of prior machines or apparatus. In 
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I 
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Eibel Company v. Paper Company, 261 U. S. 45, the 
Supreme Court sustained a patent which resulted in 
greatly increasing the productiveness of a paper-mak¬ 
ing machine. The change appeared to be a veryj simple 
one, consisting merely in increasing the elevation of one 
end of the paper-making wires. Nevertheless, sii^ce this 
change was not obvious to the workers in the au-t, and 
was immediately adopted by them after it was made 
known by the patentee, with a resulting increas^ in the 
production secured from the machine, the Supreme 
Court decided that the patent covered a valuably inven¬ 
tion and one entitled to liberal construction. 

In Loom Company v. Higgins, 105 U. S. 580, the pat¬ 
ent was for certain improvements in a loom. These 
improvements made it possible to produce ten ^jards a 
day more from each loom. The Supreme Court) found 
that this was a new and beneficial result, and evidence 
of invention. The Court said (p. 591): 

“At this point we are constrained to s^y that 
we cannot yield our assent to the argument, that 
the combination of the different parts or elements 
for attaining the object in view was so envious 
as to merit no title to invention. Now that) it has 
succeeded, it may seem very plain to any one 
that he could have done it as well. This i^ often 
the case with inventions of the greatest merit. 
It may be laid down as a general rule, [though 
perhaps not an invariable one, that if a nelv com¬ 
bination and arrangement of known demerits pro¬ 
duce a new and beneficial result, never attained 
before, it is evidence of invention. It was cer¬ 
tainly a new and useful result to make a loom 
produce fifty yards a day when it never before 
had produced more than forty; and we thi^ik that 
the combination of elements by which th|is was 
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effected, even if those elements were separately 
known before, was invention sufficient to form the 
basis of a patent/’ 


In the case at bar, the claims are for a combination 
of elements. The combination cannot be anticipated by 
showing that the elements, individually considered, are 
old. It is presumed that the elements are old. The 
Patent Office, however, has failed to show any prior in¬ 
stance in which these old elements were combined in the 
manner claimed in the Murray application, so as to co¬ 
operate in producing this new and beneficial result. 
The connection of the side wall tubes into the circula¬ 
tion of the generator is an essential characteristic of 
this new combination. It is one of the features which 
brought the success of the Murray invention. Griffiths 
lacked this essential feature. That is whv the Griffiths 

I V 

boiler was a failure. We submit, therefore, that the 

claims of this application were improperly refused by 

the Commissioner of Patents, because the prior patents 

relied on bv him do not disclose this new combination 
* 

of elements, connected and co-operating as in the Mur¬ 
ray application to produce this new and beneficial result. 

The point is well put in a recent opinion of the Circuit 
Court of Appeals for the Seventh Circuit in Lake shire 
Cheese Co. v., Shefford, 72 F. 2nd 497, 499— 


“Whether a patent involves invention is to be 
determined in the light of historical facts rather 
than what might appear to be simple in the light 
of hindsight. 99 


The Allowed Claims Are Insufficient. —Claims 20 and 
24, which have been indicated as allowable, are good 
claims but undulv restricted. Each of them includes 

mr 


the limitation that the metal extensions from tl e tubes 
shall be ‘‘free to move separately.’’ This is a valuable 
feature, in building furnace walls of any considerable 
size, but it is not the essence of the Murray inyention. 
If these two claims only should be allowed, and the re¬ 
maining claims of this application rejected, tlicj public 
would have a right to sav that all Murrav contributed 
to the art was the idea of providing metal extensions 
from the side wall tubes, which should be free to move 
separately. He did contribute this idea, but it 4 *as not 
all that he contributed. It was not the mere freedom 
of the tube extensions or fins to move separately, that 
caused the Murray boilers at Hell Gate Station to 
achieve such remarkable success. It was, rather, the 
presence in these boilers of the underlying conception 
of side walls composed of tubes, connected ifito the 
circulation of the steam generator, spaced apaitt with 
fillers between them so that the water circulating through 
the generator would be caused to flow rapidly anil posi¬ 
tively through the tubes without too greatly retarding 
combustion in the furnace. 

Mr. Lawrence has testified that, in his judgment, it 
would not be the best practice to build such a 1 water 
wall, in which the fins were not free to move separately, 
but it is not at all impossible that someone may devise 
a practical water wall, in which the fins on the tubes are 
not free to move separately, or, at least, in which that 
would be a debatable question. To focus attentionj upon 
the separate movability of the fins, as if that we^e the 
Murray invention, is to lose sight of his broader con¬ 
tribution to the art, which was the idea of a walj com¬ 
posed of tubes connected into the circulation of the 
generator. We submit that the patent to issue 0^1 this 


Murray application should not be restricted to detailed 
claims, important though such details may be. Some 
of the claims allowed, at least, ought to be so drawn as 
to point out the essential feature of the invention. 


Conclusion 

We maintain, therefore, that Thomas E. Murrav made 

* / * 

a contribution which has substantially advanced the art 

of power plant boiler construction when he devised that 

combination of elements which was first disclosed in the 

present application and embodied in Boilers 51, 52 and 

53 at Hell Gate Station. Before that, the applied art 

knew onlv refractory walls, with their inherent limita- 
• » 

tions. After the success of these Hell Gate boilers, the 

art abandoned the refractory furnace wall construe- 

* 

tion and adopted that contributed by Mr. Murray. 

His invention was recognized as such, both in the 
trade publications and, also, by the license agreement 
with International Combustion Engineering Corpora¬ 
tion and the substantial royalties paid thereunder. 

The Griffiths patent is proved to be worthless, in¬ 
operative and dangerous. It cannot possibly anticipate 
the Murray claims. It lacks the essential characteristic 
of a circulation, into which the side wall tubes are con¬ 
nected. The Commissioner based his refusal of a patent 
to Murray upon this Griffiths patent, and that is the 
ground upon .which this suit has been defended. Since 
it has been shown conclusively that the Griffiths boiler 
is inoperative, and since the claims of the Murray appli¬ 
cation are limited in express terms to tubes connected 
into the circulation of the generator, they cannot pos- 



I 


I 
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sibly cover the Griffiths boiler, and the refusal of the 
patent was clearly in error. 

In particular, Claims 19, 21, 23 and 25, which reier to 
the spacing of the tubes and metal fillers between them, 
describe the particular type of wall which, in combina¬ 
tion with the overhead tubes of the old type of Vater 
tube boilers, were responsible for his great success. A 

new combination which achieves such extraordinary re- 

* 

suits cannot be fairly anticipated by a reference built 
up out of selected pieces from prior patents in different 
brandies of industry. 

We submit, therefore, that plaintiff is entitled to a 
decree as prayed. 


Resticetfnilv submi11ed, 

1 

■ i 

I 

Melville Chukch.| 

D. Anthony Usina|, 

C. B. Des Jardins,! 
Counsel for Appellant. 

Washington, D. C.. November 6, 1934. 
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In the United States Court of Appeals 
for the District of Columbia 


Octobkb Tkijm. 1934 


Xo. (>278 


Metropolitan’ Kncuxkkimxg Company, appeli 


v. 


AXT 


('oxway I\ Cok, Commissioxkr of Patents]}, 

Appeli pi 1 


APPEAL FROM THE SI'PREME COCRT OF THE DISTRICT OF 

VOIA ME,IA 


C'OIl- 

cted 


BRIEF FOR THE COMMISSIONER OF PATENTS 

SUBJECT-MATTER OF THE APPLICATION 

The claimed invention relates to a water-tube 
boiler having tubes (>2 heated by convection 
nected to members 21 and 22 which are connej 
to headers 48 and 50. Members 20 form the jsicle 
of the lire box and are connected to headers 20 and 
22. The members 20 are spaced apart a distance 
not substantially greater than their diameter, and 
the spaces between same are closed by metal njem- 

97G97—34 (1 j 
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bers 42 as shown in Fig. 5, or by overlapping’ tins 
100 as shown in the preferred construction in Fig. 
11. The members 42 or 100 are connected to the 
1 ubcs with good heat-conducting joints. Tlu* mem¬ 
bers 20. 21. and 22 form the walls of the combustion 
chamber. .Upon the outer side of the wall, formed 
of the members 20. 21. and 22. there is insulating 
material 74 attached thereto bv means of the wire 
mesh 70. 

THE REFERENCES 

Hie patent to Griffith. <422* 1. shows tubes 22 
heated bv convection and connected to headers 22 
and 24. The* side* walls of Griffith's device are 
formed of tubes 22 connected to header 22 below 
the drum 21 at the top. The headers 22 and 24 and 
the tubes 22 are placed in such (dose relation that 
they form walls for tlu* combust ion chamber. At 
the outside* of tin* tubes, but not attached thereto, is 
an asbestos covering 10*. 

File patent to Me( dellon. 1 1 <415(5. shows a loco¬ 
motive tire Jiox formed of tubes -u connected to 
lower headers 78 and upper drums 11 (Fig. 2). 
file tubes are spaced a distance* apart not greater 
than their diameter and tin* spaces between same 
are closed by tiller strips »•) (Fig. 2) welded to the 
tubes, as stated on page 2. lines IS. et seep The 
outer faces of tin* walls arc* covered with asbestos 
which is protected by the plate SO. Tubes 7b (Fig. 
1) form tin* side walls. 

I he patent to Junkers. 1127112. shows in Figure 
o walls of a combustion chamber formed of tubes 2 



o 


I 

spaced apart and tins or webs 6 connected to the 
tubes and tilling the spaces therebetween. 

The patent to Breen. 590962, discloses a heater 
covered with a nonconducting* material, such as a 
plaster, in which asbestos forms a large part and 
which is reinforced bv a wire netting w asf stated 
on page 2. lines 57. et seq. of the Breen specification. 

ARGUMENT 

The ]>atent to Griffith shows the general com¬ 
bination claimed to be old, that is, a water-tube 
boiler having inclined tubes positioned ovej* a tire 

)es and 
tubes. 


box. with tin* tin* box formed entirely of till 
insulating material at the outer side of the 

V 

as above pointed out in the description ]of the 
patent. !Main! iff has substituted, for the wall tubes 


of < iriffith, allot her old and well-known type 1 


const ruction, shown to be old bv ileOellon oi 


dlinkers, in other words, he has substituted 


water tu!>(‘s with metal wei>s or lins closing the 


spaces therebetween and welded to saint 4 st 
provide good heat conduction thereto, as tail 


f tube 


need 


•• 


as to 
lit bv 


the said McClellon and Junkers patents. I|Ie has 

i 

also used the insulation applied to the outside of 
the lubes also shown by McClellon. 

The Griffith patent shows the basic idea of sur¬ 
rounding a water-tube boiler with an imperforate 
wall formed of water tubes connected into tl e eir- 
ciilat ion of the boiler. 

Appellant sets Forth two main contentions far the 
patentability of the claims based upon the steam 


i 
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generator disclosed in the Murray application in 
this appeal. One is that the Griffith patent, used as 
a basic reference, is inoperative: and the other is 
that the boilers installed in the Hell Gate Station 
in Xe\v York met with great success and renown 
in the* Boiler World. 

It may be helpful to point out. in tin* very be¬ 
ginning. that tile boilers of the Hell Gate Station, 
that evidently made such great impression on the 
Boiler World, were of a greatlv different design 

• V 

from that of the boiler in this appeal. Appellant's 
Exhibit No. 4 shows the construction of the Hell 
Gate boilers, with proper provision made for cir¬ 
culation of liuid to and from the water wall tubes, 
bv wav of downcomers H and upeomers. leading 
from upper header G to the steam drum of the 
boiler. The downcomers are outside* the boiler 
furnace, and are unheated, so that a downflow of 
water would In* produced therein. The upeomers 
are separate from tin* boiler circulation, in that 
they lead back to the drum independently of the 
main water and steam conduits of the boiler. Such 
connections, no doubt, do give* tin* proper circula¬ 
tion for the water tubes: but in the boiler in suit no 
such connections are provided: all the wall tubes 

in the furnace are heated bv intense radiant heat: 

% 

and. according to appellant's diagram 2, in his Ex¬ 
hibit No. 14. all such wall tubes would tend to have 
an upward circulation of steam and water there¬ 
in, as explained in appellant's argument in its brief 
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on pa ire 27, last paragraph. The wall tithes or 
headers 21 are tlie sole source of appellant's recircu¬ 
lated water; and, since, according to its own argu- 

V j 

ment, the water would tend to flow upwardly in 
tubes 21, such source of supply is clearly unreliable. 
Ap])ellant lias provided no other path for dojvvnflow 
of cold water in his boiler, whereas Griffitjh does 
have several wall tubes 33 at the front and rear of 
the furnace shielded by headers 22 and 2| from 
the radiant heat, and kept at a comparatively cool 
temperature thereby, where water can flow down- 
wardlv, at least to a slight extent, as admitted by 
appellant's witness (Record 7(>, line 33). 

Appellant has adduced no evidence that the boiler 
of the application was ever built or operated. The 
exhibits of the actual installations all evidently dis¬ 
close the type of boiler installed in the Hejl Gate 
Station which is shown in appellant's Exhibit No. 
4 and which is not the boiler of the application. 

Referring now to the structure and operative¬ 
ness of the Griffith boiler. It is pointed out that 
the general combination claimed is present in the 
patent of a boiler with the furnace surrounded on 
all sides by vertically extending water-wall tubes 
connected into the circulation of the boiler. The 
structure of the patent is almost a complete paral¬ 
lel to appellant’s boiler now in suit. The patent 
has front and rear headers 23 and 24 that contact 
and form a wall entirelv across the boiler furnace. 
Tubes 22 connect these headers in the same man- 
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nor as appellant *s tul>es (>2. Side-wall tubes 22 are 
placed on both sides of Griffith's furnace and lead 
upwardly from lower header M2 just the same as 
appellant's tubes 20 lead upwardly from lower 
header 2>2 to the upper header 20. The main differ¬ 
ence is that appellant's wall lubes, including tubes 

21. arc* all intensely heated, which has a tendency 

• • 

to retard downward circulation since* all natural 
boiler circulation is dependent upon the principle 
of thormo-syphonir circulation so well explained 
by appellant. However. Griffith lias at least three* 
comparative*ly cool tubes 2>2> on each side* of bis 
boiler leading' from below the* ste*am drum 21 to 
the* lower heade*r 2,2. which tubes are blanked off 
hv lie*ade*rs 22, and 24. one tube at the* front behinel 
header 22, and two at the* re*ar behinel he*aeler 24. 
Gle*arly. there* weudel be a downward circulatiem in 
such e-ool tubes. Aj>pe*llant state*s (paii’e 2S of its 
brief, lines 4 and o) that counse*l fe>r the* (Nmimis- 
sion«*r **inve*nte*el the* the*e>ry that at the* re*ar enel 
e>f the* boile*r tile* tubes 2,2 would be* e-e>1< 1 e*1* than at 
the* fremt e*nd of the* boiler anel that this miirlit in- 
eluce* the* ele*sire*el eimilation." This is clearlv not 
an invent ion on the* part of appellee: but a e-orollary 
falling - directly unde*r appellant's theory, ex- 
pouneleel with refe*re*nce* t<> figures 1 and 2 of Ex¬ 
hibit 14 (R. p. (>1. first two paragraphs). This is 
a basic ]>rinciple of all thermo-syphonic circula¬ 
tion. Griffith's boiler evidently falls under the 
prinedple illustrated in Fiir. 1 (R. opposite p. 120). 
A 1>1 >ellant's theory of operation of Griffith's boiler 



given in its brief, page 27, lines 14 to 22, is merely 
a supposition on its part and is not one that the 
inventor describes. Appellant contends (page 28 
of its brief, line 10) that dame would heat the tubes 
22 at the right hand of (iriflith’s boiler: but|flame 
cannot extend up this far, since such flame fvould 
have to travel between the boiler tubes 22 and pass 
over the upper ends of wail tubes 22 and out of 
sta'-k 27. Further, the baffle 2b does not (at con¬ 
tended by appellant, page 28. line 29 et seq.) direct 
the flame against the outermost tubes 22, because 
such outermost tubes are blanked off from the flame 
and radiant heal bv headers 24 and are shielded 

bv same. Clearlv. tin* (Iriflith boiler would lie 
• • 

i 

operative. Appellant contends that the (Iriflith 
boiler was not built nor put into extensive use. It 
is not necessary that a patent be reduced to a 
physical embodiment to anticipate a claim. It is 
submitted that if the (Iriflith boiler is inoperative, 
as urged by appellant, page 2b, then appellant’s 
boiler of the application is obviously inoperative 
for like reasons. I n each case the tubes of tluf four 
walls of the boiler surround or form the fire box 
and an* subject to direct heat from the fijel in 
varying degrees. The steam pressure in the boiler 
would permit no vacuum to form in the bottom 
tubes. The excessively heated tubes would con¬ 
duct steam to the top and the tubes less exposed to 
the heat would conduct cool water to the bottom, 
which latter tubes would be cooled by the fldw of 
water through them. 
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Since the 1 Griffith patent meets the terms of the 
general combination, the* onlv difference of the 
claims thereover lies in the specific wall construc¬ 
tion. Appellant has used wall tubes spaced apart 
with overlapping tins 100 or filler pieces 42 there¬ 
between and' welded thereto, with asbestos applied 

to the outer sides of Ins tubes. I i 1 is is clearlv 

• 

shown in the Mc(Mellon patent (Fig. 2) to lx* old 
structure for a boiler lirt* box. The Green patent 
shows tie* application of plastic insulation to the 
outside walls of a boiler, as used by appellant, to be 
a very old expedient. Appellant states, page 38 
of its brief, lines 1 to 3. that “there is no reason 
in the world why a power-plant engineer should 
look into the art of locomotive fire-tube boilers for 
helpful hints.** However, in the decision in Uni- 
V( rsef Arch ('om/ntny v. American Arch Company, 
1924 (\ I).. 424, 290 Fed. He*]). 647 (cited in appel¬ 
lee's brief).'the lower court held that “no inven¬ 
tion would result from the transfer of a brief baffle 
from a water-tube boiler to a locomotive fire box, 
unless some distinctly new function were per¬ 
formed or some new and useful result or advantage 
were achieved.*' In other words, it is evident that 
a boiler engineer should at least be apprised of all 
developments taking place in the field of boilers; 
and that the teaching presented by locomotive 
structure mav be used in a water-tube boiler or 
vice venat. 

Appellant states that, by using spaced tubes con¬ 
nected by fins, (page 35 of brief, next to last para- 
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graph) a smaller body of water is brought in con¬ 
tact witli furnace heat, and. hence, affects a hutch 
higher rate of heat transfer, resulting in increased 
circulation and steam generation, and decreased 
cooling effect of the tubes on the combustion in the 
furnace: but all of these results are present i|i Mc- 
Clellon; and if the McClellon type of wall jtubes 
were incorporated in the boiler of Griffith, it would 
produce only these expected results. Xo drastic 
change in Griffith is required. ITis tubes 33 ^vould 
merely have to be spaced apart and united by filler 
pieces and insulation placed at the outer sides 
thereof. This is all taught bv McClellon add bv 
the patent to Junkers, 1125113. Appellant^ wit¬ 
ness stated in substance (R. page 75, lines 7-18) 
that it is bad to have the plates attached together 
and to the tubes, since they might tear apart due to 
expansion and contraction strains. Hence, it was 
thought that Murray did advance the art b\| pro¬ 
viding overlapping fins free to move relative to each 
other due to expansion and contraction of the ele¬ 
ments. Claims on this feature were, accord nglv, 
allowed in the case at bar. 

Whatever the erroneous opinion of Mr. [Law¬ 
rence and other engineers mav have been on the 
question of impracticability of tubes for boiler 

walls, it must be admitted that Griffith, 743271, and 
McClellon, 1474156, disclosed tubes for boiler walls 

long before appellant here gave that discovery to 
the public. It appears that appellant built a boiler 
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with tubes for walls as disclosed bv Griffith and bv 

• % 

MeClellon and found that it worked notwithstand¬ 
ing the adverse opinions of the experts that holes 
would be burned in the tubes. 

HOW COOL ARE APPELLANT’S DOWNCOMER TUBES? 

The arrows in appellant's Exhibit 2>( ’ indicate 
that the How of tin* water is upwardly both in the 
tubes of the side walls, and in the “Front Wall", 
and downwardly only in the rear wall (marked 21 
opposite page 112). In Fig. 2 of the Murray ap¬ 
plication drawing we tind the rear tubes 21 form 
tin* rear wall of the combustion chamber and sub¬ 
ject to the direct heat of that chamber. The baffles 
(>4 then conduct tin* dames against intermediate 
portions of the tubes 21. and dually the upper ends 
of tile tubes form in eiteet a wall of the Hue opening 
at b(>. Fveil a lavnian would see that the tubes 21 

4 

are subjected to excessive* heat and that they would 
not be very efficient in promoting a downward How 
of water. It is therefore apparent from appellant’s 
own disclosure that any contention of inoperative¬ 
ness appellant urges against the Griffith patent ap¬ 
plies with equal or even greater force to the Murray 
applicat ion. 

THE CLAIMS 

The claims are found on pages 108 et seq. of the 
Record. The Examiner’s Statements begin on page 
112>. The decision of the Commissioner begins on 
page 119. 
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Claim 19 appears to be typical. A careful fead- 
ing of this claim, it is submitted, fails to disclpse a 
single feature of patentable novelty over the prior 
art of record, and the corresponding elements j'unc- 
tion in all essentials like the elements recited iji the 
claims. This claim recites (1) '‘approximately 
horizontal water tubes." 1 These are showiii bv 

i * 

Griffith at 22. (2) “a combustion chamber below.” 
Note the grate IS of Griffith. (3) ‘'combustion 
chamb(»r * * * composed of substantially up¬ 

right tubes " * * spaced apart.*' Griffith sjlows 
the chamber so formed (not spaced apart), of tubes 
3d, 23, and 24. that contact with each other, but 
Me( ’lellon discloses spaced-apart tubes 87 and 89 
forming* the walls of tin* combustion chamberlof a 
boiler. (4) “metal extensions.'* Such extensions 
as disclosed bv Junkers in Fig. 5 and also bv Mc- 

■ * • i 

(’lellon on page 3, lines lb to 24 of the iMcClcllon 
specification. (5) “insulating material/' This 
is disclosed by Mc( ’lellon, page 3, lines 58 to 61, 
and also in the Breen patent. Breen was cited 
merelv as disclosing wire mesh in connection Kvith 
the insulating material. The remaining claim." can 
in like manner be fairly well read upon the sune 
prior patents as construed by a person reasonably 
skilled in the steam engineering art. 

The claims are not limited to any particular type 
of steam generator, whether large or small, but 
cover all types. Appellant is obviously not enti tled 
to the credit of having been the first to disclose a 
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steam generator wall funned of tubes. If appellant 
Murray has revolutionized the steam-boiler art. as 
proclaimed on page 2 of appellant *s brief, then that 
alleged discoverv must be sought elsewhere than in 
the disclosure of the application here before the 
Court. 

To sum up. il is pointed out that the many refer¬ 
ences to the beneficial results produced by Murray’s 
water wall ail relate to a type of water wall that is 
separated from the main boiler and connected 
thereto bv circulating connections, such as the one 
used in the Hell Gate Station boilers pictured in 
Exhibit 4. There is no proof that the boiler in suit 
made any;more impression on the Boiler World 
than did life Griffith patent. Appellant in its brief 
(page 44, last two lines, and page 45, first three 
lines) states that, “any engineer skilled in this art, 
upon casual examination of the Griffith patent, 
would see at once that the construction is worthless, 
impractical, inoperative, and dangerous and would 
have nothing more to do with it." This is appar¬ 
ent v what Mr. Lawrence first thought of Murrav's 
idea of* placing water tubes in the wall of a furnace 
as set out on page 14. lines 18-28 of the brief. Ap¬ 
parently it was not so much the concept of the idea 
of using a water wall in a furnace as it was Mur¬ 
ray's determination to put it into use that made 
his wall in the Hell Gate Station a success. 

In conclusion it is submitted that the boiler dis¬ 
closed in the Griffith patent is operative and pre- 
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sents the basic combination of tlie claims that ljiave 
been refused, and it is further submitted that iif the 
side walls of Griffith were spaced apart as taught 
by MeOollom no new and unexpected result would 
obtain. j 

It is respectfully submitted that the decree oj* the 
Court below should be affirmed. 

T. A. Hostetler, I 
Solicitor for the Patent Office , 

Attorney for Apjtellec . 

November 1934. 
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For the District of Columbia 
October Term, 1934 


No. 6278 


Metropolitan Engineering Company, 


I Appellant, 


v. 


Con way P. Coe, Commissioner of P 


i 

atejnts, 


Appellee. 


REPLY BRIEF FOR APPELLANjT 

We heir leave to call the attention of the Cojurt to the 
following points in the Commissioner's brief |which, in 
our judgment, are either in error or misleading for in- 
sufficiencv: 


Commis- 
: 16 ” 


in 


(1) Page 2, under “The References,” the 
si oner’s brief refers to “an asbestos coverin| 
the Griffiths patent. This description is not jaccurate. 
The asbestos lb is merely a lining on an outsipe casing 
11, 12, 13, of metal. This casing and its asbestos lining 
are clear of the water tubes. It is not “united to and 
supported by” the water walls as required lj>y appel¬ 
lant’s claims. In fact the metal plates and thej asbestos 
lining are mere substitutes for the old style refractory 
brick casings, whose elimination is the chief accomplish¬ 
ment of the present invention. 
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(2) At the top of page •>, the Commissioner’s brief 
refers to the I^reen patent as showing “wire netting ir " 
which reinforces the plastic covering of the casing. 
But this reinforcement is not united to the wall of the 
Breen heater as required by appellant's claims and 
shown most clearly in his Figs. .*> and 4. 

The limitation in the claims to insulating material 
united to and supported by the walls is not a trifling 
detail. It is of very substantial practical importance. 
There is often a pressure of combustion gases in fur¬ 
naces. In these large furnaces, such pressure amounts 
to a large total. Also it is at times pulsating, and there¬ 
fore more troublesome. The insulation must be firmlv 

« 

attached to the water wall to avoid its being blown off 
and shaken down bv such forces. 


(3) It is not correct to say, as the Commissioner's 
briof does on page 4, that the famous boilers of the 
Hell Gate Station were of a “grcatlv" different design 
from that of the boiler in this appeal. Exhibit Xo. 4, 
to which the Commissioner refers, is a sectional view 
of the Hell Gate boiler as actuallv built. The view con- 
tains a number, of details which might be confusing. 

AVe attach a sketch illustrating only the circulation, 
which is the matter in controversv. The water comes 
clown from the “Steam Drum" through the tubes A and 
the “Downcomer Header" B. These are familiar parts 
of all standard water tube boilers. The heated water 
and steam in the inclined “Horizontal Steam Generat¬ 
ing Tubes" C naturallv rises to the higher end and 
thus induces a suction downward in the downcomer 
header and an upward flow in the “Return or Front 
Header" so that the steam therefrom passes up and 



I 
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across to the steam drum. The downcomer Readers B 
are connected at their lower ends to a cross') drum en¬ 
titled “Mud Drum’’ I). From this drum D pjart of the 
water passes by an outside pipe H downward into the 
projecting end of the “Bottom Header'’ F, thence it 
passes up by the “Vertical Tubes of Water Wall,” 
shown at the far side, into the “Upper Header” G. 
From this header the hot water mixed with steam passes 
out at the right and through the pipes X to the steam 
drum. 

In the design of Murray's patent application there 
are only two departures from the actual Hell Gate 
boiler: 

(a) Instead of carrying the water down from the 
downcomer headers by a separate pipe (E) running 
across to the opposite side, the water was carried 
straight down bv a continuation of the downcomer 
header (B). We have indicated this straight 
tion in dotted lines at (Y). When the boiler 
be built actually, the cross pipe (E) was put in 
to allow for expansion and contraction. It is common 
in water and steam pipes of substantial length to pro¬ 
vide bends which allow contraction and expansion with¬ 
out breakage of the pipe joints. That is why! this ex¬ 
pedient was adonted in the boiler as actuallv built. 

- fl 

(b) Instead of carrying the water from the water wall* 

1 

Who* through the “return or front header,j” it also 
is carried by the cross “upper header (G)” and sep¬ 
arate pipe (X) to the steam drum. This is for similar 
reason to that which actuated the landing of the down- 


continua- 
came to 
in order 


comer. 
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In the upward leg of the circuit it makes no difference 
whether ail the steam-bearing water passes up through 
the “return or front header'* of the standard boiler, or 
through the separate pipe (X). Obviously the “return 
or front header" through which applicant proposes, in 
his patent application, to conduct the rising fluid, is more 
exposed to heat than the outside tube (X) and would 
tend to expedite the circulation as compared with the 
Hell (late boiler; though the difference is slight. 

Similarly, in theory, the outside pipe (K) which 
formed part of the downward leg of the circuit in the 
Hell Gate boiler would tend to improve the downward 
flow because it is outside of the wall and, therefore, 
cooler; but here again the difference would be slight. 

The differences then amount to this:—The Hell Gate 
boiler had part of the downcomer circuit on the out¬ 
side which, being cooler, would tend to encourage the 
desired circulation; and the upgoer had a part of about 
equal length outside of the boiler which, being cooler, 
would tend to retard the circulation. The net result of 
these two departures, as far as their influence on the 
circulation was concerned, was practically zero. 

If we bear in mind that this invention is an improve¬ 
ment on the standard boiler, represented by the upper 
part with its horizontal tubes, slightly inclined with 
water flowing down through headers to the lower ends 
of such tubes | and steam-bearing water flowing up 
through other headers from the upper ends of these 
tubes, we see that there is already a strong force mak¬ 
ing for a downward circulation through the “down- 
comer headers M which would earrv the water straight 
down to the bottom header (F) through such a tube as 
we have indicated at (Y). This is one reason why the 



inventor, in his initial sketches and in liis application 
for patent which was prepared therefrom, mjerely indi¬ 
cated the downward part of the circuit as ja straight 
tube in line with the downcomer headers of the 1 overhead 
structure. This would be true even though thje rear end 
water wall were heated. 

It is apparent from Fig. 2 of the patent application 
that the heat from the grate lire at 58 is least effective 
against the back wall 21. The refractory diaphragm or 
bafile (54 in the overhead tubes coniines the flajne largely 
to the front of the boiler. j 

Bearing in mind the salutary principle of thie law that 
patentees an* expected to lile their applications as soon 
as they have a complete workable conception and that 
they are not expected to illustrate the exact] forms in 
which it is practically embodied in further development, 
we submit that applicant’s disclosure here is iquite suf¬ 
ficient to justify crediting him with the fame which 
came to the Hell Gate boiler. 

V (*) The above discussion is based on a comparison 
of the applicant's disclosure and the Ilell Gate boiler. 
It is quite separate from the additional point raised by 
the Commissioner that, if the Griffiths boiler wfrn’t work, 
neither will that disclosed in the Murray application. 
This theorv of Commissioner’s counsel is ndt soundly 

. i •> 

based upon the facts. 

In applicant’s boiler, as illustrated in his patent ap¬ 
plication, we do not have the simple case of a iloop with 
both legs exposed to the same heat as in diagram 2 of 
Exhibit Xo. 14. AVe have on the contrary an overhead 
boiler with a standard circulation and we havej extended 
the downcomer of that standard boiler to permit the 
water therein to flow clear to the bottom of tint furnace. 
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We have placed this continuous downcomer at the back 
of the furnace where, bv reason of bailies, the heat is less 
than at the front, and we have made this downcomer 
extension of much less height (and corresponding lifting 
tendency) than tin* tubular side wall, which lack of bal¬ 
ance further contributes to the circulation. 

This last point may be more fully explained, thus:— 
In any circuit having two legs there will be a circula¬ 
tion if the uplifting force in one is greater than that 
in the other. In the drawing of tin* Murray application 
there is a greater uplift in the side wall tubes than 
in those of the back wall. This is because the side wall 
tubes are longer than the back wall tubes. The side 
wall tubes are, therefore, exposed to a much greater 
quantity of heat. This effect is magnified again by the 
location of the rear wall tubes and the overhead baffle, 
as explained above. Thus the side wall tubes are hotter 
and have a greater surface exposure to the lire and the 
fluid within them is subjected to a greater uplift than 
that in the rear wall tubes. 

Let us compare these conditions with those in the 
Griffiths boiler. Fig. b. Griffiths' only rear wall tubes 
(comparable to the rear downcomer walls of the Murray 
boiler) are the tubes 24. But fl/rsr err nut rfmntcoeirrs 
at all. They are supposed to take water from the bot¬ 
tom header upward to satisfy tin* uplift in the horizontal 
tubes 22. 

The onlv tubes in Griffiths’ which the Commissioner 

* A 

finds comparable to the downcomers of the Murray ap¬ 
plication are those side wall tubes which are located 
nearest to the rear and the front of the boiler. That 
there should be a downflow through these is absurd. 
There are three of them at the back and two of them at 
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the front, out of a total of thirty-one. Five tubes are to 

carry down enough water to supply twenty-sixj up-going 

tubes! Against the testimony of an expert j that this 

won't work, the Commissioner's brief offers j it as the 

onlv possible theory on which Griffiths' boiler will work. 

. . i 

file Commissioner's brief objects (pp. G Und 7) to 

“appellant's theory of operation of Griffiths' boiler'’ 
because it is not a theory that is described in the Grif¬ 
fiths patent. True, it is only a hint in the patent of the 
method of circulation. There is no actual description. 

But this lack of description should not wor|k against 
appellant's claim. The same clear and specific disclos¬ 
ure in a prior patent is necessary to defeaj a claim 
that is required in a later patent specification! in order 
to sustain a claim thereon. The Commissioner cannot 
rely on such a theory as he presents, absolutely without 
foundation in the Griffiths patent, absolutely| contrary 
to expert testimony and, we respectfully submit, most 
illogical. 

jTOI) The Commissioner has cited the case of Universal 

ed. Rep., 
from the 
iter tube 
distinctly 

9 / 

id useful 
s to dis- 


Arch Com pan p v. American Arch Co., 290 Fj 
G47, holding that no invention would result 
transfer of a brief [brick] baffle from a wjj 
boiler to a locomotive fire box, “unless some 
new function were performed or some new a 
result or advantage were achieved." This i 
pose of appellant's argument that tin* locomotijve boiler 
of McCJollon is not in point. 

A reading of the opinion shows that the reservations 
and exceptions were more important than the! general 
rule and that they amply justify appellant’s Argument 
that the use of tubes with fillers as they were Arranged 
in the McOlellon boiler constituted no helpful suggestion 
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to Murray. The suit was brought on eleven patents re¬ 
lating to the shape and arrangement of bricks in the 
arches and walls of locomotive boilers. Brick arches 
and walls were old. The patents were for specific fea¬ 
tures. Bailies made of bricks were aiso old in water 
tube boilers. 

In discussing the first patent. b()4,4d4, which was 
based on an arch havintr its bricks supported in a cer¬ 
tain way, the court found that the baffle bricks in prior 
patents for water tube boilers had been supported in 
the same way. Tin* court held the patent anticipated be¬ 
cause tin* arch of the patent in suit and the baffle wall of 
the prior water tube boilers were both “in the broad art 
of brick construction." // aas for that reason that the 
court held the claim lacking in invention. And the 
court was careful to make certain reservations with 
respect to this same patent: that there i> admittedly 
“a vast difference" between a baffling tile partition, 
which serves to conduct nases over the evaporating sur¬ 
faces of the water tubes in a water tube boiler, and a 
refractory arch in the fire box of a locomotive (p. 649, 
1. The court went further and held that invention 

would be involved if “some distinctly new function were 
performed, or some distinctively new and useful result 
or advantage were achieved." 

The new function, result or advantage achieved by 
Murray's use of finned tubes, is in speeding the circula¬ 
tion which is the verv life of a water tube boiler. In* 

• / 

locomotive boilers there is no circulation, there is just 
a larsje vessel of jivater surrounding tubes through which 
the fire plays, and McClellon's finned tubes are merely 
separate parts of the vessel which are always filled with 
water and forming an integral part of the complete body 
of water beintr heated and boiled. 
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This situation brings us rather within the dictum of 
the court, in the above Cnircrsal Arch case as to the 
second patent. On pane (54!) this patent, 934,7^.4, is said 
to reter to “separately and independently supported” 
bricks forming the arch. The court found thjat in the 
prior art relating to water tube boilers there| was dis¬ 
closure of baffies in which the several bricks ^jvere sep¬ 
arately and independently supported on the lutes. The 
locomotive boiler arch patent under consideration was 
nevertheless liehl valid, and the court concluded— 

i 

“In the case* of the Moore patent, 904,494, I 
was unable to find that any new function was per¬ 
formed or any new result was achieved by the use 
of a marginal brick in much the same nfunner in 
a locomotive arch as it had previously been used 
in a water tube boiler. But in the case of the 
Graham and German patent the record indicates 
that a different function was performed and a 
itnr result achieved. Consequently, it cpnnot be 
said that invention was not involved/’ 

i 

This is a verv excellent distinction between the cases 
in which a patent may be defeated for anticipation by 
somethin!? found in another art and the cases in which 
it cannot be so defeated. The Murray case li<|s in the 
second category, in which invention is involved, because 
of the new result achieved, namely,—the circulation 
winch is characteristic of water tube boilers. j 

b (h) While on the subject of the Commissioner’s de¬ 
fense that Griffiths and McClellon together deprive Mur¬ 
ray of any claim to patentable novelty, we submit that 
there is eloquent testimony to the contrary in his con¬ 
cluding sentence of the Commissioner’s brief on this 

° I 

point (commencing last line, p. 9),—“It appears that 
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appellant built a boiler with tubes for walls as disclosed 

bv Griffiths and bv McClellon and found that it worked 
* • 

notwithstanding the adverse opinions of the experts that 
holes would be burned in the tubes.” 


7 K) On pa ire 10 the Commissioner's brief asks “ho'Cy 
cool are appellant's downcomer tubes/" They are cooler 
than those of Griffiths', no doubt. But this is not the sole 
question involved. The ultimate question which distin¬ 
guishes Murray from Griffiths is,—will the water How 
downward in Murray's downcomer tubes? The answer 
must be “Yes." Wo need only summarize here the 
three contributing causes to such downward circulation 
which we have discussed at length above. 

(a) The water is already in movement downward 
in the downcomer headers of the boiler above. 


(b) The side tubes are lumber than the portion 
of the back tubes measuring from the bottom of the 
overhead boiler to the bottom header, and, there¬ 
fore 1 . the side tubes have a greater uplift. 

(c) The baffles over head at the back, and tlie lo¬ 
cation of the irrate in the front tend to make the 
back wall less hot than the side walls and the front 
wall. 


(^) It is not fair to say, as the Commissioner's brief 
does on pa ire 1-, that there is no proof that the boiler 
of the Murray application made any more impression 
on the Boiler World than did the Griffiths patent. The 
Hell Gate boiler made an extraordinary impression. 
The boiler illustrated in the Murray application is not 
onlv the original design which eventuated into the Hell 
Gate boilers, but is in fact the same in all basic matters 
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as the TIoll Gate boiler. The basic points are stated in 
the claims. The Commissioner does not question that 
these rJaiw .* read on the Hell Gate boiler as well as on 
the drawinr/s of the patent application. 

^ (k) The Commissioner returns again, on page 12 of 
his brief, to the Griffiths patent and draws an|analogy 
between the statement of Mr. Lawrence that t|he Grif¬ 
fiths boiler won't work and the adverse opinion of 

1 i 

(‘Xpert s that Murray's idea was not good. But tjlie Com¬ 
missioner's brief follows with an admission which we 
think goes to the very heart of the question o|f inven¬ 
tion. He savs: 

* 

‘‘Apparently it was not so much the concept of 
the idea of using a water wall in a furnace as it 
was Murray's determination to put it into use 
that made his wall in the Hell Gate Station a 
success." 

This is based on the testimonv showing tljiat Mr. 
Murray went against the best judgment of a cjorps of 
experienced boiler men. They were known to [him fa¬ 
miliarly. He knew that they were well versed ii| all the 
conditions and requirements pertaining to these very 
boilers on which lie was working. Thcv were the design- 
ing and operating engineers of the company which em¬ 
ployed Mr. Murray.—a company having probably the 
largest electrical svstem in the world. Mr. Murifav was 
employed in a consultive capacity by the very company 
which was employing these engineers to maintain and 
use the furnaces that he was designing. These men 
were very familiar with boiler practice throughout the 
world and had had many years of experience in larger 
stations of tin* world. If it had been an obvious thing 
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to install water walls in the furnaces, these men should 
have advocated such a construction instead of opposing 
the same. 

The quality which history shows to have been pre¬ 
dominant in the great inventors, is faith. Faith to per¬ 
form what to dull clods seems like a miracle. Faith in 
the face of doubts among the wiseacres. Faith that 
nourishes persistence to overcome the obstacles inter¬ 
posed by doubters. This is the quality of Mr. Murray's 
work which made him a great inventor in several arts. 


This is the quality which contributed most strikingly to 
his development of modern large capacity boilers. The 
boiler of the present application is one of the founda¬ 
tion stones of such development and is worthy of the 
fullest protection. 


Respectfully submitted, 

Melville Church, 

D. Anthony Usina. 

C. B. Df.s Jarpins, 

Counsel for Appellant. 
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Motion for Leave to File Reply Brief for 

Appellant 

United States Court of Appeals 

For the District of Columbia 
October Term, 1934 


No. 6278 


M F.TROPOLIT A X E X01X KKit I NO CoM PA X Y, 

Appellant, 


v . 


Coxway P. Coe, Commissioner of Patents, 

Appellee. 

Appellant states that the brief for the Commissioner 
of Patents presents certain points of argument which 
are new and which could not fairlv have l>een antici- 
pated, and therefore 

Moves for LF r \vE of the court to file the above reply 
brief. 

Melville Church, 

D. Anthony Usixa, 

C. P». Des Jardins, 

Counsel for Appellant. 

AVe consent to the above motion. 


.. i 

Solicitor for the Commissioner of Patents. 





